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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division  26. 

B. Furnish and install electrical systems, material s, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of motors, transformers, con ductors and cable, 

switchboards, switchgear, panelboards, motor contro l centers, 

generators, automatic transfer switches, and other items and 

arrangements for the specified items are shown on t he drawings. 

C. Conductor ampacities specified or shown on the d rawings are based on 

copper conductors, with the conduit and raceways si zed per NEC. 

Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. The International Building Code (IBC), National Electrical Code (NEC), 

Underwriters Laboratories, Inc. (UL), and National Fire Protection 

Association (NFPA) codes and standards are the mini mum requirements for 

materials and installation. 

B. The drawings and specifications shall govern in those instances where 

requirements are greater than those stated in the a bove codes and 

standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, lab eled, or certified by a 

Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters 

Laboratories, Inc. (UL), standards where test stand ards have been 

established. Materials and equipment which are not covered by UL 

standards will be accepted, providing that material s and equipment are 

listed, labeled, certified or otherwise determined to meet the safety 

requirements of a NRTL. Materials and equipment whi ch no NRTL accepts, 

certifies, lists, labels, or determines to be safe,  will be considered 

if inspected or tested in accordance with national industrial 

standards, such as ANSI, NEMA, and NETA. Evidence o f compliance shall 

include certified test reports and definitive shop drawings. 

B. Definitions: 

1. Listed: Materials and equipment included in a li st published by an 

organization that is acceptable to the Authority Ha ving Jurisdiction 

and concerned with evaluation of products or servic es, that 
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maintains periodic inspection of production or list ed materials and 

equipment or periodic evaluation of services, and w hose listing 

states that the materials and equipment either meet s appropriate 

designated standards or has been tested and found s uitable for a 

specified purpose. 

2. Labeled: Materials and equipment to which has be en attached a label, 

symbol, or other identifying mark of an organizatio n that is 

acceptable to the Authority Having Jurisdiction and  concerned with 

product evaluation, that maintains periodic inspect ion of production 

of labeled materials and equipment, and by whose la beling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

3. Certified: Materials and equipment which: 

a. Have been tested and found by a NRTL to meet nat ionally 

recognized standards or to be safe for use in a spe cified manner. 

b. Are periodically inspected by a NRTL. 

c. Bear a label, tag, or other record of certificat ion. 

4. Nationally Recognized Testing Laboratory: Testin g laboratory which 

is recognized and approved by the Secretary of Labo r in accordance 

with OSHA regulations. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturer’s Qualifications: The manufacturer shall regularly and 

currently produce, as one of the manufacturer's pri ncipal products, the 

materials and equipment specified for this project,  and shall have 

manufactured the materials and equipment for at lea st three years. 

B. Product Qualification: 

1. Manufacturer's materials and equipment shall hav e been in 

satisfactory operation, on three installations of s imilar size and 

type as this project, for at least three years. 

2. The Government reserves the right to require the  Contractor to 

submit a list of installations where the materials and equipment 

have been in operation before approval. 

C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render 

satisfactory service to this installation within ei ght hours of receipt 

of notification that service is needed. Submit name  and address of 

service organizations. 
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1.5 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections o f Division 26 are the 

latest issue, unless otherwise noted. 

B. Products specified in all sections of Division 2 6 shall comply with the 

applicable publications listed in each section. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, and 

for which replacement parts shall be available. 

B. When more than one unit of the same class or typ e of materials and 

equipment is required, such units shall be the prod uct of a single 

manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring and terminals shall be identified  on the equipment being 

furnished and on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. 

The Contractor shall notify the Government through the Project 

Engineer a minimum of 15 working days prior to the manufacturer’s 

performing the factory tests. 

2. Two copies of certified test reports shall be fu rnished to the 

Project Engineer two weeks prior to final inspectio n and not more 

than 90 days after completion of the tests. 

3. When materials and equipment fail factory tests,  and re-testing and 

re-inspection is required, the Contractor shall be liable for all 

additional expenses for the Government to witness r e-testing. 

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS 

A. Where the Government or the Contractor requests variations from the 

contract requirements, the connecting work and rela ted components shall 
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include, but not be limited to additions or changes  to branch circuits, 

circuit protective devices, conduits, wire, feeders , controls, panels 

and installation methods. 

1.8 MATERIALS AND EQUIPMENT PROTECTION 

A. Materials and equipment shall be protected durin g shipment and storage 

against physical damage, vermin, dirt, corrosive su bstances, fumes, 

moisture, cold and rain. 

1. Store materials and equipment indoors in clean d ry space with 

uniform temperature to prevent condensation.   

2. During installation, equipment shall be protecte d against entry of 

foreign matter, and be vacuum-cleaned both inside a nd outside before 

testing and operating.  Compressed air shall not be  used to clean 

equipment.  Remove loose packing and flammable mate rials from inside 

equipment. 

3. Damaged equipment shall be repaired or replaced,  as determined by 

the Project Engineer. 

4. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment shall be refinished w ith the same quality 

of paint and workmanship as used by the manufacture r so repaired 

areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work shall comply with the requir ements of NFPA 70 

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J  – General 

Environmental Controls, OSHA Part 1910 subpart K – Medical and First 

Aid, and OSHA Part 1910 subpart S – Electrical, in addition to other 

references required by contract. 

B. Job site safety and worker safety is the respons ibility of the 

Contractor. 

C. Electrical work shall be accomplished with all a ffected circuits or 

equipment de-energized.  

D. For work that affects existing electrical system s, arrange, phase and 

perform work to assure minimal interference with no rmal functioning of 

the facility. E. New work shall be installed and co nnected to existing 

work neatly, safely and professionally. Disturbed o r damaged work shall 

be replaced or repaired to its prior conditions, as  required by Section 

01 00 00, GENERAL REQUIREMENTS. 
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F. Coordinate location of equipment and conduit wit h other trades to 

minimize interference. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Working clearances shall not be less than specif ied in the NEC. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not readily accessible for operation and maintenance, the 

equipment shall be removed and reinstalled as direc ted at no 

additional cost to the Government. 

2. "Readily accessible” is defined as being capable  of being reached 

quickly for operation, maintenance, or inspections without the use 

of ladders, or without climbing or crawling under o r over obstacles 

such as, but not limited to, motors, pumps, belt gu ards, 

transformers, piping, ductwork, conduit and raceway s. 

1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, inst all an identification 

sign which clearly indicates information required f or use and 

maintenance of items such as switchboards and switc hgear, panelboards, 

cabinets, motor controllers, fused and non-fused sa fety switches, 

generators, automatic transfer switches, separately  enclosed circuit 

breakers, individual breakers and controllers in sw itchboards, 

switchgear and motor control assemblies, control de vices and other 

significant equipment. 

B. Identification signs for Normal Power System equ ipment shall be 

laminated black phenolic resin with a white core wi th engraved 

lettering.  Identification signs for Essential Elec trical System (EES) 

equipment, as defined in the NEC, shall be laminate d red phenolic resin 

with a white core with engraved lettering. Letterin g shall be a minimum 

of 12 mm (1/2 inch) high. Identification signs shal l indicate equipment 

designation, rated bus amperage, voltage, number of  phases, number of 

wires, and type of EES power branch as applicable.  Secure nameplates 

with screws. 

C. Install adhesive arc flash warning labels on all  equipment as required 

by NFPA 70E.  Label shall indicate the arc hazard b oundary (inches), 

working distance (inches), arc flash incident energ y at the working 

distance (calories/cm2), required PPE category and description 
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including the  glove rating, voltage rating of the equipment, limited 

approach distance (inches), restricted approach dis tance (inches), 

prohibited approach distance (inches), equipment/bu s name, date 

prepared, and manufacturer name and address. 

1.12 SUBMITTALS 

A. Submit to the Project Engineer in accordance wit h Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.  

B. The Government's approval shall be obtained for all materials and 

equipment before delivery to the job site.  Deliver y, storage or 

installation of materials and equipment which has n ot had prior 

approval will not be permitted. 

C. All submittals shall include six copies of adequ ate descriptive 

literature, catalog cuts, shop drawings, test repor ts, certifications, 

samples, and other data necessary for the Governmen t to ascertain that 

the proposed materials and equipment comply with dr awing and 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify specific materials and equipment being 

submitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be  made for the system 

or assembly as a whole.  Partial submittals will no t be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 

information, technical data sheets, shop drawings, manuals, 

pictures, nameplate data, VA contract number, VA pr oject number, VA 

project title, specification number and applicable paragraphs and 

test reports as required. 

2. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control systems, and equipment asse mblies. All 

terminal points and wiring shall be identified on w iring diagrams. 

3. Parts list which shall include information for r eplacement parts and 

ordering instructions, as recommended by the equipm ent manufacturer. 
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F. Maintenance and Operation Manuals:  

1. Submit as required for systems and equipment spe cified in the 

technical sections. Furnish two copies, electronic PDF format and in 

hardcover binders or an approved equivalent. 

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, material, equipment, building, name of Cont ractor, VA 

contract number, VA project number, VA project titl e, specification 

number and applicable paragraphs. Include in the ma nual the names, 

addresses, and telephone numbers of each subcontrac tor installing 

the system or equipment and the local representativ es for the 

material or equipment. 

3. Provide a table of contents and assemble the man ual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of t he equipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 

c. Description of the function of each principal it em of equipment. 

d. Installation instructions. 

e. Safety precautions for operation and maintenance . 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers. 

h. Performance data. 

i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 

shall indicate sources of supply, recommended spare  and 

replacement parts, and name of servicing organizati on. 

j. List of factory approved or qualified permanent servicing 

organizations for equipment repair and periodic tes ting and 

maintenance, including addresses and factory certif ication 

qualifications. 

G. Approvals will be based on complete submission o f shop drawings, 

manuals, test reports, certifications, and samples as applicable. 
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1.13 SINGULAR NUMBER  

A. Where any device or part of equipment is referre d to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

1.14 ACCEPTANCE CHECKS AND TESTS 

A. The Contractor shall furnish the instruments, ma terials, and labor for 

tests. 

B. Where systems are comprised of components specif ied in more than one 

section of Division 26, the Contractor shall coordi nate the 

installation, testing, and adjustment of all compon ents between various 

manufacturer’s representatives and technicians so t hat a complete, 

functional, and operational system is delivered to the Government. 

C. When test results indicate any defects, the Cont ractor shall repair or 

replace the defective materials or equipment, and r epeat the tests.  

Repair, replacement, and retesting shall be accompl ished at no 

additional cost to the Government. 

1.15 WARRANTY 

A. All work performed and all equipment and materia l furnished under this 

Division shall be free from defects and shall remai n so for a period of 

one year from the date of acceptance of the entire installation by the 

Contracting Officer for the Government. 

1.16 INSTRUCTION 

A. Instruction to designated Government personnel s hall be provided for 

the particular equipment or system as required in e ach associated 

technical specification section. 

B. Furnish the services of competent instructors to  give full instruction 

in the adjustment, operation, and maintenance of th e specified 

equipment and system, including pertinent safety re quirements.  

Instructors shall be thoroughly familiar with all a spects of the 

installation, and shall be trained in operating the ory as well as 

practical operation and maintenance procedures. 

C. A training schedule shall be developed and submi tted by the Contractor 

and approved by the Project Engineer at least 30 da ys prior to the 

planned training. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

---END--- 
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SECTION 26 05 12 
ELECTRICAL DEMOLITION 

PART 1  GENERAL 

1.1  SECTION INCLUDES 

A. Electrical demolition. 

B.  Construction phasing. 

PART 2  PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Materials and equipment for patching and extendi ng work:  As specified in 

individual sections. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify field measurements and circuiting arrange ments are as shown on 

Drawings. 

B. Verify that abandoned wiring and equipment serve  only abandoned facilities. 

C. Demolition drawings are based on casual field ob servation and existing 

record documents. 

D. Report discrepancies to Project Engineer before disturbing existing 

installation. 

E. Beginning of demolition means installer accepts existing conditions. 

3.2 PREPARATION 

A. Disconnect electrical systems in walls, floors, and ceilings to be removed. 

B. Provide temporary wiring and connections to main tain existing systems in 

service during construction.   

C. Existing Electrical Switchgear, Panels and Equip ment:  Disable system only 

to make switchovers and connections.  Minimize outa ge duration. 

1. Obtain permission from Owner at least 2 weeks be fore disabling panels 

and equipment. 

2. Make temporary connections to maintain service i n areas adjacent to work 

area. 

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Remove, relocate, and extend existing installati ons to accommodate new 

construction. 

B. Remove abandoned wiring to source of supply. 
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C. Remove exposed abandoned conduit, including aban doned conduit above 

accessible ceiling finishes.  Cut conduit flush wit h walls and floors, and 

patch surfaces. 

D. Disconnect abandoned outlets and remove devices.   Remove abandoned outlets 

if conduit servicing them is abandoned and removed.   Provide blank cover 

for abandoned outlets which are not removed. 

E. Disconnect and remove abandoned panelboards and distribution equipment. 

F. Disconnect and remove electrical devices and equ ipment serving utilization 

equipment that has been removed. 

G. Disconnect and remove abandoned luminaires.  Rem ove brackets, stems, 

hangers, and other accessories. 

H. Repair adjacent construction and finishes damage d during demolition and 

extension work. 

I. Maintain access to existing electrical installat ions which remain active.  

Modify installation or provide access panel as appr opriate. 

J. Install junction boxes in walls, ceilings or flo ors if required to continue 

circuiting. 

K. Extend existing installations using materials an d methods compatible with 

existing electrical installations, or as specified.  

3.4  CONSTRUCTION PHASING 

A. All work shall be phased to create minimal elect rical service disruption 

to the daily operations of the hospital.  Provide t emporary connections 

to branch circuit devices, light fixtures, panelboa rds, motor starters, 

MCC’s, etc. during switchover operations to keep do wntime to any piece of 

equipment or areas of the building to a minimum. 

B. Switchover work may need to be completed outside  of normal work hours to 

keep disruption to hospital operations minimized. 

C.  Phasing schedules are to be submitted to VA pro ject engineer at least two 

weeks prior to any power outages for approval.  Out ages are to be scheduled 

at least two weeks prior to the outage date with th e VA project engineer. 

3.5 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipmen t which remain or are to 

be reused. 
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B. Panelboards and Switchboards:  Clean exposed sur faces and check tightness 

of electrical connections.  Replace damaged circuit  breakers and provide 

closure plates for vacant positions.  Provide typed  circuit directory 

showing revised circuiting arrangement. 

3.6 MATERIAL DISPOSAL 

A. Material and equipment deemed salvageable by the  Owner shall remain the 

property of Owner.  Contractor shall dismantle thes e items to manageable 

size and deliver to designated storage area on site . The Owner shall have 

first right of refusal on all material and equipmen t. 

B. All other materials and equipment shall become p roperty of Contractor and 

must be removed from site and disposed of by approv ed method. 

END OF SECTION 
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SECTION 26 05 19 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of the electrical conductors and cables for  use in electrical 

systems rated 600 V and below, indicated as cable(s ), conductor(s), 

wire, or wiring in this section. 

1.2 RELATED WORK 

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire-resistant rated construction.  

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits 

for conductors and cables. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 FACTORY TESTS 

A. Conductors and cables shall be thoroughly tested  at the factory per 

NEMA to ensure that there are no electrical defects . Factory tests 

shall be certified.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are reference in the text by designation only. 

B. American Society of Testing Material (ASTM): 

D2301-10................Standard Specification for Vinyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

D2304-10................Test Method for Thermal End urance of Rigid 

Electrical Insulating Materials 

D3005-10................Low-Temperature Resistant V inyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 
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C. National Electrical Manufacturers Association (N EMA): 

WC 70-09................Power Cables Rated 2000 Vol ts or Less for the 

Distribution of Electrical Energy 

D. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

E. Underwriters Laboratories, Inc. (UL): 

44-10...................Thermoset-Insulated Wires a nd Cables 

83-08...................Thermoplastic-Insulated Wir es and Cables 

467-07..................Grounding and Bonding Equip ment 

486A-486B-03............Wire Connectors 

486C-04.................Splicing Wire Connectors 

486D-05.................Sealed Wire Connector Syste ms 

486E-09.................Equipment Wiring Terminals for Use with 

Aluminum and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cables 

514B-04.................Conduit, Tubing, and Cable Fittings 

PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance wit h NEMA, UL, as 

specified herein, and as shown on the drawings. 

B. All conductors shall be copper. 

C. Single Conductor and Cable: 

1. No. 12 AWG: Minimum size, except where smaller s izes are specified 

herein or shown on the drawings. 

2. No. 8 AWG and larger: Stranded. 

3. No. 10 AWG and smaller: Solid; except shall be s tranded for final 

connection to motors, transformers, and vibrating e quipment. 

4. Insulation: THHN-THWN and XHHW-2 

D. Color Code: 

1. No. 10 AWG and smaller: Solid color insulation o r solid color 

coating. 

2. No. 8 AWG and larger: Color-coded using one of t he following 

methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified . 

c. Color using 19 mm (0.75 inches) wide tape.  
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4. For modifications and additions to existing wiri ng systems, color 

coding shall conform to the existing wiring system.  

5. Conductors shall be color-coded as follows: 

208/120 V Phase 480/277 V 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

6. Lighting circuit “switch legs”, and 3-way and 4- way switch 

“traveling wires,” shall have color coding that is unique and 

distinct (e.g., pink and purple) from the color cod ing indicated 

above. The unique color codes shall be solid and in  accordance with 

the NEC.  

2.2 SPLICES 

A. Splices shall be in accordance with NEC and UL. 

B. Above Ground Splices for No. 10 AWG and Smaller:  

1. Solderless, screw-on, reusable pressure cable ty pe, with integral 

insulation, approved for copper and aluminum conduc tors. 

2. The integral insulator shall have a skirt to com pletely cover the 

stripped conductors. 

3. The number, size, and combination of conductors used with the 

connector, as listed on the manufacturer's packagin g, shall be 

strictly followed. 

C. Above Ground Splices for No. 8 AWG to No. 4/0 AW G: 

1. Compression, hex screw, or bolt clamp-type of hi gh conductivity and 

corrosion-resistant material, listed for use with c opper and 

aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

4. All bolts, nuts, and washers used with splices s hall be zinc-plated 

steel. 

D. Above Ground Splices for 250 kcmil and Larger: 
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1. Long barrel “butt-splice” or “sleeve” type compr ession connectors, 

with minimum of two compression indents per wire, l isted for use 

with copper and aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

2.3 CONNECTORS AND TERMINATIONS 

A. Mechanical type of high conductivity and corrosi on-resistant material, 

listed for use with copper and aluminum conductors.   Mechanical type 

terminations are NOT allowed on feeder conductors, provide crimp type 

connections. 

B. Long barrel compression type of high conductivit y and 

corrosion-resistant material, with minimum of two c ompression indents 

per wire, listed for use with copper and aluminum c onductors.  Provide 

irreversible compression type termination ONLY on a ll feeder 

conductors. 

C. All bolts, nuts, and washers used to connect con nections and 

terminations to bus bars or other termination point s shall be zinc-

plated steel. 

2.4 CONTROL WIRING 

A. Unless otherwise specified elsewhere in these sp ecifications, control 

wiring shall be as specified herein, except that th e minimum size shall 

be not less than No. 22 AWG.  Low voltage control w iring (48 volts and 

lower) may also utilize cables that include twisted  pairs of conductors 

within an overall jacket. 

B. Control wiring shall be sized such that the volt age drop under in-rush 

conditions does not adversely affect operation of t he controls. 

2.5 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the w ire insulation and 

conduit, and shall not harden or become adhesive. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Install conductors in accordance with the NEC, a s specified, and as 

shown on the drawings. 

B. Install all conductors in raceway systems. 

C. Splice conductors only in outlet boxes, junction  boxes, pullboxes. 
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D. Conductors of different systems (e.g., 120 V and  277 V) shall not be 

installed in the same raceway. 

E. Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps e ach individual cable 

and tightens due to cable weight. 

F. In panelboards, cabinets, wireways, switches, en closures, and equipment 

assemblies, neatly form, train, and tie the conduct ors with non-

metallic ties. 

G. For connections to motors, transformers, and vib rating equipment, 

stranded conductors shall be used only from the las t fixed point of 

connection to the motors, transformers, or vibratin g equipment. 

H. Use non-hardening duct-seal to seal conduits ent ering a building, after 

installation of conductors. 

I. Conductor and Cable Pulling: 

1. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling. Use lubrican ts approved for 

the cable. 

2. Use nonmetallic pull ropes. 

3. Attach pull ropes by means of either woven baske t grips or pulling 

eyes attached directly to the conductors. 

4. All conductors in a single conduit shall be pull ed simultaneously. 

5. Do not exceed manufacturer’s recommended maximum  pulling tensions 

and sidewall pressure values. 

J. No more than three branch circuits shall be inst alled in any one 

conduit. 

K. When stripping stranded conductors, use a tool t hat does not damage the 

conductor or remove conductor strands. 

3.2 SPLICE AND TERMINATION INSTALLATION 

A. Splices and terminations shall be mechanically a nd electrically secure, 

and tightened to manufacturer’s published torque va lues using a torque 

screwdriver or wrench. 

B. Where the Government determines that unsatisfact ory splices or 

terminations have been installed, replace the splic es or terminations 

at no additional cost to the Government. 

3.3 CONDUCTOR IDENTIFICATION 

A. When using colored tape to identify phase, neutr al, and ground 

conductors larger than No. 8 AWG, apply tape in hal f-overlapping turns 

for a minimum of 75 mm (3 inches) from terminal poi nts, and in junction 
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boxes, pullboxes, and manholes. Apply the last two laps of tape with no 

tension to prevent possible unwinding. Where cable markings are covered 

by tape, apply tags to cable, stating size and insu lation type. 

3.4 FEEDER CONDUCTOR IDENTIFICATION 

A. In each interior pullbox, install brass tags on all feeder conductors 

to clearly designate their circuit identification a nd voltage. The tags 

shall be the embossed type, 40 mm (1-1/2 inches) in  diameter and 40 

mils thick. Attach tags with plastic ties.  

3.5 EXISTING CONDUCTORS 

A. Unless specifically indicated on the plans, exis ting conductors shall 

not be reused.  

3.6 CONTROL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, in stall control wiring 

and connect to equipment/devices to perform the req uired functions as 

specified or as shown on the drawings.  

B. Install a separate power supply circuit for each  system so that the 

malfunctions in any system will not affect other sy stems., except where 

otherwise shown on the drawings. 

C. Where separate power supply circuits are not sho wn, connect the systems 

to the nearest panel boards of suitable voltages, w hich are intended to 

supply such systems and have suitable spare circuit  breakers or space 

for installation. 

3.7 CONTROL WIRING IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

C. Wire markers shall retain their markings after c leaning. 

 
3.8 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: Inspect physical co ndition. 

2. Electrical tests: 

a. After installation but before connection to util ization devices, 

such as fixtures, motors, or appliances, test condu ctors phase-

to-phase and phase-to-ground resistance with an ins ulation 

resistance tester.  Existing conductors to be reuse d shall also 

be tested.   
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b. Applied voltage shall be 500 V DC for 300 V rate d cable, and 1000 

V DC for 600 V rated cable. Apply test for one minu te or until 

reading is constant for 15 seconds, whichever is lo nger. Minimum 

insulation resistance values shall not be less than  25 megohms 

for 300 V rated cable and 100 megohms for 600 V rat ed cable. 

c. Perform phase rotation test on all three-phase c ircuits. 

---END--- 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of grounding and bonding equipment, indicat ed as grounding 

equipment in this section.  

B. “Grounding electrode system” refers to grounding  electrode conductors 

and all electrodes required or allowed by NEC, as w ell as made, 

supplementary, and lightning protection system grou nding electrodes. 

C. The terms “connect” and “bond” are used intercha ngeably in this section 

and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes. 

D. Section 26 24 16, PANELBOARDS: Low-voltage panel boards. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American Society for Testing and Materials (ASTM ): 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 

B8-11...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 
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81-83...................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System Part 1: Normal Measurements 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

70E-12..................National Electrical Safety Code 

99-12...................Health Care Facilities 

E. Underwriters Laboratories, Inc. (UL):  

44-10 ..................Thermoset-Insulated Wires a nd Cables 

83-08 ..................Thermoplastic-Insulated Wir es and Cables 

467-07 .................Grounding and Bonding Equip ment  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be insulate d stranded copper, 

except that sizes No. 10 AWG and smaller shall be s olid copper. 

Insulation color shall be continuous green for all equipment grounding 

conductors, except that wire sizes No. 4 AWG and la rger shall be 

identified per NEC. 

B. Bonding conductors shall be bare stranded copper , except that sizes No. 

10 AWG and smaller shall be bare solid copper.  Bon ding conductors 

shall be stranded for final connection to motors, t ransformers, and 

vibrating equipment.  

C. Conductor sizes shall not be less than shown on the drawings, or not 

less than required by the NEC, whichever is greater . 

D. Insulation: THHN-THWN and XHHW-2.   

2.2 GROUND CONNECTIONS 

A. Above Grade: 

1. Bonding Jumpers: Listed for use with aluminum an d copper conductors.  

For wire sizes No. 8 AWG and larger, use compressio n-type 

connectors.  For wire sizes smaller than No. 8 AWG,  use mechanical 

type lugs.  Connectors or lugs shall use zinc-plate d steel bolts, 

nuts, and washers.  Bolts shall be torqued to the v alues recommended 

by the manufacturer. 

2. Connection to Building Steel: Exothermic-welded type connectors. 

3. Connection to Grounding Bus Bars: Listed for use  with aluminum and 

copper conductors.  Use mechanical type lugs, with zinc-plated steel 

bolts, nuts, and washers. Bolts shall be torqued to  the values 

recommended by the manufacturer. 
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4. Connection to Equipment Rack and Cabinet Ground Bars: Listed for use 

with aluminum and copper conductors.  Use mechanica l type lugs, with 

zinc-plated steel bolts, nuts, and washers. Bolts s hall be torqued 

to the values recommended by the manufacturer. 

2.3 EQUIPMENT RACK AND CABINET GROUND BARS 

A.  Provide solid copper ground bars designed for mount ing on the framework 

of open or cabinet-enclosed equipment racks.  Groun d bars shall have 

minimum dimensions of 6.3 mm (0.25 inch) thick x 19  mm (0.75 inch) 

wide, with length as required or as shown on the dr awings.  Provide 

insulators and mounting brackets. 

2.4 GROUNDING BUS BAR 

A. Pre-drilled rectangular copper bar with stand-of f insulators, minimum 

6.3 mm (0.25 inch) thick x 100 mm (4 inches) high i n cross-section, 

length as shown on the drawings, with hole size, qu antity, and spacing 

per detail shown on the drawings.  Provide insulato rs and mounting 

brackets. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Install grounding equipment in accordance with t he NEC, as shown on the 

drawings, and as specified herein.  

B. Equipment Grounding: Metallic piping, building s tructural steel, 

electrical enclosures, raceways, junction boxes, ou tlet boxes, 

cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits, shall be bonded and groun ded.  

C. For patient care area electrical power system gr ounding, conform to 

NFPA 99 and NEC.  

3.2 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS  

A. Metallic Piping, Building Structural Steel, and Supplemental 

Electrode(s):  

1. Provide a grounding electrode conductor sized pe r NEC between the 

service equipment ground bus and all metallic water  pipe systems, 

building structural steel, and supplemental or made  electrodes. 

Provide jumpers across insulating joints in the met allic piping.  

B. Panelboards and other electrical equipment:  

1. Connect the equipment grounding conductors to th e ground bus.  

2. Connect metallic conduits by grounding bushings and equipment 

grounding conductor to the equipment ground bus. 
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3.3 RACEWAY  

A. Conduit Systems: 

1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  

2. Non-metallic conduit systems, except non-metalli c feeder conduits 

that carry a grounded conductor from exterior trans formers to 

interior or building-mounted service entrance equip ment, shall 

contain an equipment grounding conductor. 

3. Metallic conduit that only contains a grounding conductor, and is 

provided for its mechanical protection, shall be bo nded to that 

conductor at the entrance and exit from the conduit . 

4. Metallic conduits which terminate without mechan ical connection to 

an electrical equipment housing by means of locknut  and bushings or 

adapters, shall be provided with grounding bushings . Connect 

bushings with a equipment grounding conductor to th e equipment 

ground bus. 

B. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders, and power and lighting branch cir cuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes (except for special grou nding systems for 

intensive care units and other critical units shown ).  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination. 

D. Receptacles shall not be grounded through their mounting screws. Ground 

receptacles with a jumper from the receptacle green  ground terminal to 

the device box ground screw and a jumper to the bra nch circuit 

equipment grounding conductor.  

E. Ground lighting fixtures to the equipment ground ing conductor of the 

wiring system. Fixtures connected with flexible con duit shall have a 

green ground wire included with the power wires fro m the fixture 

through the flexible conduit to the first outlet bo x.  

F. Fixed electrical appliances and equipment shall be provided with a 

ground lug for termination of the equipment groundi ng conductor.  

G. Panelboard Bonding in Patient Care Areas: The eq uipment grounding 

terminal buses of the normal and essential branch c ircuit panel boards 

serving the same individual patient vicinity shall be bonded together 
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with an insulated continuous copper conductor not l ess than No. 10 AWG, 

installed in rigid metal conduit.  

3.4 CORROSION INHIBITORS 

A. When making grounding and bonding connections, a pply a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor appropriate 

for protecting a connection between the metals used . 

3.5 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and  exterior, to the 

grounding electrode system. Bonding connections sha ll be made as close 

as practical to the equipment ground bus.  

---END--- 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

conduit, fittings, and boxes, to form complete, coo rdinated, grounded 

raceway systems. Raceways are required for all wiri ng unless shown or 

specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall mean 

any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire rated construction. 

B. Section 07 92 00, JOINT SEALANTS: Sealing around  conduit penetrations 

through the building envelope to prevent moisture m igration into the 

building. 

C. Section 09 91 00, PAINTING: Identification and p ainting of conduit and 

other devices. 

D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

E. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 2 6 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

 In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, submit the following: 

A. Manufacturer's Literature and Data: Showing each  cable type and rating. 

The specific item proposed and its area of applicat ion shall be 

identified on the catalog cuts. 

B. Shop Drawings: 

1. Size and location of main feeders. 

2. Size and location of panels and pull-boxes. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the extent 

referenced. Publications are referenced in the text  by designation only. 
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B. American National Standards Institute (ANSI): 

C80.1-05................Electrical Rigid Steel Cond uit 

C80.3-05................Steel Electrical Metal Tubi ng 

C80.6-05................Electrical Intermediate Met al Conduit 

C. National Fire Protection Association (NFPA): 

70-08...................National Electrical Code (N EC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

50-95...................Enclosures for Electrical E quipment 

467-07..................Grounding and Bonding Equip ment 

514A-04.................Metallic Outlet Boxes 

514B-04.................Conduit, Tubing, and Cable Fittings 

797-07..................Electrical Metallic Tubing 

E. National Electrical Manufacturers Association (N EMA): 

FB1-07..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size: In accordance with the NEC, but no t less than 0.75 in [19 

mm] unless otherwise shown. Where permitted by the NEC, 0.5 in [13 mm] 

flexible conduit may be used for tap connections to  recessed lighting 

fixtures. 

B. Conduit:  

1. Electrical metallic tubing (EMT): Shall conform to UL 797 and ANSI 

C80.3. Maximum size not to exceed 4 in [105 mm] and  shall be 

permitted only with cable rated 600 V or less. 

2. Flexible galvanized steel conduit: Shall conform  to UL 1. 

C. Conduit Fittings:  

1. Electrical metallic tubing fittings:  

a. Fittings and conduit bodies shall meet the requi rements of UL 

514B, ANSI C80.3, and NEMA FB1. 

b. Only steel materials are acceptable. 

c. Setscrew couplings and connectors: Use setscrews  of case-hardened 

steel with hex head and cup point, to firmly seat i n wall of 

conduit for positive grounding. 

d. Indent-type connectors or couplings are prohibit ed. 

e. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

2. Flexible steel conduit fittings: 
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a. Conform to UL 514B. Only steel or malleable iron  materials are 

acceptable. 

b. Clamp-type, with insulated throat. 

D. Conduit Supports: 

1. Parts and hardware: Zinc-coat or provide equival ent corrosion 

protection. 

2. Individual Conduit Hangers: Designed for the pur pose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple conduit (trapeze) hangers: Not less tha n 1.5 x 1.5 in [38 mm 

x 38 mm], 12-gauge steel, cold-formed, lipped chann els; with not less 

than 0.375 in [9 mm] diameter steel hanger rods. 

4. Solid Masonry and Concrete Anchors: Self-drillin g expansion shields, 

or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Cast metal where required by the NEC or shown, a nd equipped with 

rustproof boxes. 

3. Sheet metal boxes: Galvanized steel, except wher e otherwise shown. 

4. Flush-mounted wall or ceiling boxes shall be ins talled with raised 

covers so that the front face of raised cover is fl ush with the wall. 

Surface-mounted wall or ceiling boxes shall be inst alled with 

surface-style flat or raised covers. 

F.  Wireways: Equip with hinged covers, except where re movable covers are 

shown. Include couplings, offsets, elbows, expansio n joints, adapters, 

hold-down straps, end caps, and other fittings to m atch and mate with 

wireways as required for a complete system. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Cutting or drilling holes through structural ele ments such as beams 

or columns shall not be allowed.   

2. Cut holes through concrete and masonry in new an d existing structures 

with a diamond core drill or concrete saw. Pneumati c hammers, impact 

electric, hand, or manual hammer-type drills are no t allowed, except 

where permitted by the Project Engineer. 

B. Firestop: Where conduits, wireways, and other el ectrical raceways pass 

through partitions, walls, or floors, install a fir e stop that provides 

an effective barrier against the spread of fire, sm oke and gases as 

specified in Section 07 84 00, FIRESTOPPING. 
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C. Waterproofing: At floor, exterior wall, and roof  conduit penetrations, 

completely seal clearances around the conduit and m ake watertight, as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, as shown, and as spe cified herein. 

B. Essential (Emergency) raceway systems shall be e ntirely independent of 

other raceway systems, except where shown on drawin gs. 

C. Install conduit as follows: 

1. In complete mechanically and electrically contin uous runs before 

pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or sp ecified herein, 

installation of all conduits shall be concealed wit hin finished 

walls, floors, and ceilings.  

3. Flattened, dented, or deformed conduit is not pe rmitted. Remove and 

replace the damaged conduits with new undamaged mat erial. 

4. Assure conduit installation does not encroach in to the ceiling height 

head room, walkways, or doorways. 

5. Cut square, ream, remove burrs, and draw up tigh t. 

6. Independently support conduit at 8 ft [2.4 M] on  centers. Do not use 

other supports, i.e., suspended ceilings, suspended  ceiling 

supporting members, lighting fixtures, conduits, me chanical piping, 

or mechanical ducts. 

7. Support within 12 in [300 mm] of changes of dire ction, and within 12 

in [300 mm] of each enclosure to which connected. 

8. Close ends of empty conduit with plugs or caps a t the rough-in stage 

until wires are pulled in, to prevent entry of debr is. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pu ll-boxes, and outlet 

boxes with bonding type locknuts. For rigid conduit  installations, 

provide a locknut on the inside of the enclosure, m ade up wrench 

tight. Do not make conduit connections to junction box covers. 

11. Conduit bodies shall only be used for changes i n direction, and shall 

not contain splices. 

D. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 

2. Conduit hickey may be used for slight offsets an d for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

E. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns,  as shown on 

drawings. 
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2. Deviations: Make only where necessary to avoid i nterferences and only 

after drawings showing the proposed deviations have  been submitted 

approved by the Project Engineer. 

3.3 CONCEALED WORK INSTALLATION  

A. Above Furred or Suspended Ceilings and in Walls:  

1. Conduit for conductors 600 V and below: EMT. Mix ing different types 

of conduits indiscriminately in the same system is prohibited. 

2. Align and run conduit parallel or perpendicular to the building 

lines. 

3. Connect recessed lighting fixtures to conduit ru ns with maximum 6 ft 

[1.8 M] of flexible metal conduit extending from a junction box to 

the fixture. 

4. Tightening setscrews with pliers is prohibited. 

5. Route all conduit above ceilings and in finished  spaces. 

6. Flexible metal conduit may only be used as indic ated in paragraph 3 

and within existing walls to serve devices that are  required to be 

cut into the surface.  VA Project Engineer shall ap prove the use of 

flexible metal conduit for this application prior t o the 

installation. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, expo sed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for Conductors 600 V and Below: EMT. Mix ing different types of 

conduits indiscriminately in the system is prohibit ed. 

C. Align and run conduit parallel or perpendicular to the building lines. 

D. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

E. Support horizontal or vertical runs at not over 8 ft [2.4 M] intervals. 

F. If conduit is routed through areas without ceili ngs, it shall be routed 

as high as possible and in no case lower than any o ther utilities.  

Exact route and location shall be approved in advan ce by the VA Project 

Engineer. 

G. Painting: 

1. Paint exposed conduit as specified in Section 09  91 00, PAINTING. 

3.5 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to mo tors and other 

electrical equipment subject to movement, vibration , misalignment, 

cramped quarters, or noise transmission.  
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3.6 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed one-quarter o f proof test load of 

fastening devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. 

C. Support multiple conduit runs with trapeze hange rs. Use trapeze hangers 

that are designed to support a load equal to or gre ater than the sum of 

the weights of the conduits, wires, hanger itself, and 200 lbs [90 kg]. 

Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes,  pull-boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E. Fasteners and Supports in Solid Masonry and Conc rete: 

1. New Construction: Use steel or malleable iron co ncrete inserts set in 

place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 0.25 in [6  mm] bolt size and 

not less than 1.125 in [28 mm] embedment. 

b. Power set fasteners not less than 0.25 in [6 mm]  diameter with 

depth of penetration not less than 3 in [75 mm]. 

c. Use vibration and shock-resistant anchors and fa steners for 

attaching to concrete ceilings. 

F. Hollow Masonry: Toggle bolts.  

G. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or  other devices 

specifically designed and approved for the applicat ion. 

I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are proh ibited for all uses 

except horizontal and vertical supports/fasteners w ithin walls. 

L. Vertical Supports: Vertical conduit runs shall h ave riser clamps and 

supports in accordance with the NEC and as shown. P rovide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

M.  The use of combination type box and conduit han gers similar to ‘Caddy’ 

combo box/conduit hangers that utilize wires or rod s for support is 

prohibited.  Utilize steel channel that is directly  attached to the 

wall, ceiling structure or other structural element s to support 

conduits.   
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3.7 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush-mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction, and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling-i n operations.  

C. Remove only knockouts as required and plug unuse d openings. Use threaded 

plugs for cast metal boxes and snap-in metal covers  for sheet metal 

boxes. 

D. Outlet boxes mounted back-to-back in the same wa ll are prohibited. A 

minimum 24 in [600 mm] center-to-center lateral spa cing shall be 

maintained between boxes.  

E. Minimum size of outlet boxes for ground fault in terrupter (GFI) 

receptacles is 4 in [100 mm] square x 2.125 in [55 mm] deep, with device 

covers for the wall material and thickness involved . 

F. Stencil or install phenolic nameplates on covers  of the boxes identified 

on riser diagrams; for example "SIG-FA JB No. 1" or  “Nurse Call.”    

G. On all branch circuit junction box covers, ident ify the circuits with 

black marker.  Provide stenciled labels where junct ion boxes are 

installed in exposed finished areas.  All control w iring shall be 

stenciled as to the type of system installed within .  In addition, the 

covers on all temperature controls related junction  boxes shall be 

painted blue and covers on all fire alarm related j unction boxes shall 

be painted red. 

H. The use of combination type box and conduit hang ers similar to ‘Caddy’ 

combo box/conduit hangers that utilize wires or rod s for support is 

prohibited.  Utilize steel channel that is directly  attached to the 

wall, ceiling structure or other structural element s to support boxes. 

I. Provide support for all outlet boxes installed w ithin steel studs on 

both sides of the outlet box, not just on the stud side of the box.   

 

- - - E N D - - - 
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SECTION 26 05 36 
WIREWAYS FOR RADIOLOGY EQUIPMENT 

PART 1- GENERAL  

1.1 DESCRIPTION  

A. This section specifies the furnishing, installat ion, and connection of 

wireway systems for the radiology equipment.  

B. Radiology equipment and high voltage cables will  be furnished by the 

Government.  

1.2 RELATED WORK  

A. Section 13 49 00, RADIATION PROTECTION: Requirem ents for lead radiation 

shielding.  

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits, 

fittings, and boxes for raceway systems. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 2 6 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQU IREMENTS FOR ELECTRICAL 

INSTALLATIONS. 

B. Shop Drawings: 

1. Clearly present sufficient information to determ ine compliance with 

the drawings and specifications. 

2. Show size and location of wireway components, fe eders, panels and 

pullboxes, ductwork, and equipment provided by othe r trades, and 

radiology equipment items. Carefully coordinate wit h manufacturer’s 

shop drawings. Shop drawing approval is required by  the radiology 

equipment manufacturer’s technical representative p rior to 

fabrication and installation of the wireway. 

1.5 APPLICABLE PUBLICATIONS 

 Publications listed below form a part of this spec ification to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

A. National Fire Protection Association (NFPA):  

70-08...................National Electrical Code (N EC) 

99-2005.................Health Care Facilities 
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B. Underwriters Laboratories, Inc. (UL): 

884-2005 ...............Underfloor Raceways and Fit tings 

PART 2 - PRODUCTS  

2.1 WIREWAY 

A.  General 

1. Factory fabricate, assemble, and fit. 

2. Material shall be steel. 

3. Size shall be as indicated on the drawings. 

4. Coordinate dimensions of the straight lengths, e lbows, junction 

boxes, and other components. 

5. Hot-dipped galvanized steel connections joiner p lates on ceiling 

cable wireway. 

6. Wireway bushings:  

a. Cast aluminum.  

b. Install when the radiology equipment is installe d.  

c. Split ring-type bushed nipples for the high volt age cables.  

d. Smooth edges of the openings in the wireways for  the bushings.  

7. Provide chase nipples, dividers, elbows, tees, c onduit entry 

fittings, and other accessories, fittings, and comp onents, as 

required for a complete installation.  

8. Protect cables at their egress from the wireways  by mechanically 

securing them with fittings to the wireways.  

9. Provide 45 degrees sweep e1bow at every 90 degre es change in 

direction. Elbows shall have partitions. 

10. Where gasketed openings are required in wall or  ceiling wireways, 

provide split covers with fastening devices on both  sides of the 

cover. 

2.2 WALL WIREWAY 

A. Wall wireway shall be recessed in the walls or s urface-mounted on the 

walls, as required. 

B. Provide flange-mounted covers with screw fastene rs for flush-mounted 

installation. 

C. Provide surface-mounted covers with screw fasten ers for surface-mounted 

installations. 

D. Sides, bottoms, and covers for renovations shall  be 0.747 in [2 mm ] 

minimum thickness. 
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2.3 CEILING WIREWAY  

A. Provide wireway with support rods to permit insp ection of cables above 

ceiling. 

PART 3 - EXECUTION  

3.1 SYSTEM INSTALLATION  

A. Provide the wireways, barriers, boxes, and other  equipment for the 

radiology equipment and the final connections to th e equipment in 

accordance with the details shown on the drawings, as required by the 

NEC, NFPA 99, and the manufacturer’s shop drawings.  The radiology 

equipment (new equipment only) and the high voltage  cables will be 

furnished by the Government. The Government will fu rnish the services 

of a manufacturer's representative to technically s upervise the 

installation, connection, adjustment, and testing o f the equipment (for 

new equipment only). The contractor shall coordinat e the installation 

and requirements for the relocated equipment. 

B. Coordinate the wireway systems with the wall, an d ceiling structural 

supports for the radiology equipment, the locations  of the radiology 

equipment and its auxiliaries, and with the lead sh ielding in the walls 

and ceilings. 

1. Prior to fabrication of the raceway systems, obt ain detailed layout 

information from the  radiology equipment supplier for the radiology 

equipment and high-voltage cables.  

2. Install wireway with a minimum of bends in the s hortest practical 

distance considering equipment and building layout.  Individual 

wireway runs shall not exceed the radiology equipme nt manufacturer’s 

specified maximum distances.  

3. Wireways, boxes, and devices recessed into or pe netrating through 

lead-shielded walls, floors, and ceilings:  

a. Line or clad surfaces of the boxes and devices w ith the 

equivalent thickness of lead shielding shown for th e room, except 

the removable cover.  

b. Line or clad wireway surfaces with the equivalen t thickness of 

lead shielding shown for the room.  

c. Overlap the lead shielding on boxes, devices, an d wireways with 

the lead shielding for walls, floors, and ceilings by not less 

than 1 in [25 mm].  
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d. Arrange the installations such that radiation wi thin the rooms 

will not penetrate the wireway paths through the le ad-shielded 

walls, floors, and ceilings.  

C. Equipment Grounding Conductors:  

1. Install a continuous equipment grounding conduct or in each wireway, 

from the source electrical equipment to the load se rved. The 

conductor shall be copper, sized as shown, and shal l have green 

insulation. The conductor size shall at a minimum b e equal to the 

size of the largest current-carrying conductor pres ent at that 

point. 

2. Bond all of the equipment grounding conductors i n each enclosure.  

3. Trough-type wireway sections shall be made elect rically continuous 

by short bonding jumpers between adjacent sections.  Jumpers shall be 

exothermically bonded to each raceway section. Jump ers shall be 

sized per radiology equipment manufacturer’s requir ements. 

4. Provide not less than one 10 ft [3 M] equipment grounding conductor 

pigtail at each box or junction point where an item  of equipment is 

connected. 

D. Where conductors of different types share a comm on wireway component, 

install protective barriers between the high-voltag e power cables, the 

low-voltage power conductors, and medical systems c onductors. 

E. Install cables and conductors as required for th e radiology equipment. 

Provide 10 ft [3 M] pigtails on the wires at all co nnection points to 

radiology equipment. Wiring shall be tagged and ide ntified at each end.  

F. Fit and preserve fill-in pieces of floor coverin g for the wireways. 

Install the fill-in pieces after the cables and con ductors have been 

installed in the wireways.  

G. In existing facilities where it is not feasible to provide radiology 

wireways as specified above:  

1. Install point-to-point conduit and conductor sys tems for the 

radiology equipment. 

2. Run the wireways for the high voltage cables in the shortest 

practicable manner as approved by the Project Engin eer and the 

equipment manufacturer. 

3. Line holes in the floors, walls, and ceilings fo r conduit 

penetrations with equivalent thickness of curved or  offset lead 

sleeves, caulked and flanged for adequate shielding , such that 

x-rays will not penetrate the floors, walls and cei lings.  
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SECTION 26 05 38 
CABLE TRAYS FOR ELECTRICAL SYSTEMS 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Cable trays and accessories. 

B. Firestopping within (not around) cable trays. 

1.2 RELATED REQUIREMENTS 

A. Section 07 84 00 - Firestopping:  Firestopping a round cable trays. 

B. Section 26 05 26 - Grounding and Bonding for Ele ctrical Systems. 

1.3 REFERENCES 

A. ASTM A 123/A 123M - Standard Specification for Z inc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products; 2002. 

B. ASTM A 653/A 653M - Standard Specification for S teel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvanneale d) by the Hot-Dip 

Process; 2007. 

C. NEMA VE 1 - Metallic Cable Tray Systems; Nationa l Electrical Manufacturers 

Association; 2002. 

D. NFPA 70 - National Electrical Code; National Fir e Protection Association; 

2008. 

1.4 SUBMITTALS 

A. See Section 01 33 23 - Administrative Requiremen ts, for submittal 

procedures. 

B. Product Data:  Provide data for fittings and acc essories. 

C. Shop Drawings:  Indicate tray type, dimensions, support points, and 

finishes. 

D. Manufacturer's Instructions:  Indicate applicati on conditions and 

limitations of use stipulated by product testing ag ency specified under 

Quality Assurance.  Include instructions for storag e, handling, 

protection, examination, preparation, and installat ion of product. 

E. Project Record Documents:  Record actual routing  of cable tray and 

locations of supports. 

1.5 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Products:  Listed and classified by Underwriters  Laboratories Inc., as 

suitable for the purpose specified and indicated. 

PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. CABLOFIL - EZ Tray. 
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B. B-line. 

C. Flextray. 

D. Chalfant. 

E. Or Equal. 

2.2 WIRE BASKET TYPE CABLE TRAY 

A. Description: Wire Basket Runway Cable Tray NEMA VE1. 

B. Material: Steel. 

C. Finish: ASTM A 510, electro zinc finish. 

D. Inside Width: 12 inches unless shown otherwise o n the drawings. 

E. Inside Depth: 4 inches 

F. Straight Section Mesh Spacing: 4 inches on cente r, 2 inches in width. 

G. Provide manufacturers standard clamps, hangers, brackets, splice plates, 

reducer plates, blind ends, barrier strips, connect ors, and grounding 

straps. 

H. Provide support brackets to mount tray to wall o r structure. 

I. Provide bending radius clips. 

2.3 GROUNDING 

A. Provide grounding lug and bond all sections to b uilding grounding system. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify that field measurements are as on shop dr awings. 

3.2 INSTALLATION 

A. Install metallic cable tray in accordance with N EMA VE 1. 

B. Support trays in accordance with Section 26 05 2 9.  Provide supports at 

each connection point, at the end of each run, and at other points to 

maintain spacing between supports of 8 ft maximum. 

C. Use expansion connectors where required. 

D. Provide firestopping under provisions of Section  07 84 00 and 26 05 34 to 

sustain ratings when passing cable tray through fir e-rated elements. 

E. Properly seal around cable tray passing through partitions to prevent 

passage of smoke and flame. Provide fireproofing wh ich preserves the fire 

resistant rating of the partition and can be remove d and replaced for future 

cable routing requirements. 

F. Provide fireproofing pillows where cable tray pa sses through partitions. 

See Specification Section 07 84 00 and 27 10 05 and  26 05 34. 

G. Ground and bond cable tray under provisions of S ection 26 05 26. 

1. Provide continuity between tray components. 

2. Provide 2 AWG bare copper equipment grounding co nductor to bond each 
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section of tray; bond to each component. 

3. Connections to tray may be made using mechanical  or exothermic 

connectors. 

 - - -  END  - - - 
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SECTION 26 24 16 
PANELBOARDS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

panelboards. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit two copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

materials, required clearances, terminations, weigh t, circuit 

breakers, wiring and connection diagrams, accessori es, and 

nameplate data. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals including technic al data 

sheets, wiring diagrams, and information for orderi ng circuit 

breakers and replacement parts. 

1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the panelboards . 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 
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b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Electrical Manufacturers Association (N EMA):  

PB 1-11.................Panelboards  

250-08..................Enclosures for Electrical E quipment (1,000V 

Maximum) 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

70E-12..................Standard for Electrical Saf ety in the Workplace 

E. Underwriters Laboratories, Inc. (UL):  

50-95...................Enclosures for Electrical E quipment  

67-09...................Panelboards 

489-09..................Molded Case Circuit Breaker s and Circuit 

Breaker Enclosures 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Panelboards shall be in accordance with NEC, NEM A, UL, as specified, 

and as shown on the drawings.  

B. Panelboards shall have main breaker or main lugs , bus size, voltage, 

phases, number of circuit breaker mounting spaces, top or bottom feed, 

flush or surface mounting, branch circuit breakers,  and accessories as 

shown on the drawings. 

C. Panelboards shall be completely factory-assemble d with molded case 

circuit breakers and integral accessories as shown on the drawings or 

specified herein.  

D. Non-reduced size copper bus bars, rigidly suppor ted on molded 

insulators, and fabricated for bolt-on type circuit  breakers. 

E. Bus bar connections to the branch circuit breake rs shall be the 

“distributed phase” or “phase sequence” type.  
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F. Mechanical lugs furnished with panelboards shall  be cast, stamped, or 

machined metal alloys listed for use with the condu ctors to which they 

will be connected. 

G. Neutral bus shall be 100%rated, mounted on insul ated supports.  

H. Grounding bus bar shall be equipped with screws or lugs for the 

connection of equipment grounding conductors.  

I. Bus bars shall be braced for the available short -circuit current as 

shown on the drawings, but not be less than 10,000 A symmetrical for 

120/208 V and 120/240 V panelboards, and 14,000 A s ymmetrical for 

277/480 V panelboards. 

J. Series-rated panelboards are not permitted. 

2.2 ENCLOSURES AND TRIMS 

A. Enclosures: 

1. Provide galvanized steel enclosures, with NEMA r ating as shown on 

the drawings or as required for the environmental c onditions in 

which installed.  

2. Enclosures shall not have ventilating openings. 

3. Enclosures may be of one-piece formed steel or o f formed sheet steel 

with end and side panels welded, riveted, or bolted  as required. 

4. Provide manufacturer’s standard option for prepu nched knockouts on 

top and bottom endwalls. 

5. Include removable inner dead front cover, indepe ndent of the 

panelboard cover. 

6. Keyed to match existing panelboards within the f acility.  Key shall 

be a Square D NSR251 only. 

B. Trims: 

1. Hinged “door-in-door” type. 

2. Interior hinged door with hand-operated latch or  latches, as 

required to provide access only to circuit breaker operating 

handles, not to energized parts. 

3. Outer hinged door shall be securely mounted to t he panelboard 

enclosure with factory bolts, screws, clips, or oth er fasteners, 

requiring a key or tool for entry. Hand-operated la tches are not 

acceptable. 

4. Inner and outer doors shall open left to right. 

5. Trims shall be flush or surface type as shown on  the drawings.  
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2.3 MOLDED CASE CIRCUIT BREAKERS  

A. Circuit breakers shall be per UL, NEC, as shown on the drawings, and as 

specified.  

B. Circuit breakers shall be bolt-on type. 

C. Circuit breakers shall have minimum interrupting  rating as required to 

withstand the available fault current, but not less  than:   

1. 120/208 V Panelboard: 10,000 A symmetrical. 

2. 120/240 V Panelboard: 10,000 A symmetrical. 

3. 277/480 V Panelboard: 14,000 A symmetrical. 

D. Circuit breakers shall have automatic, trip free , non-adjustable, 

inverse time, and instantaneous magnetic trips for less than 400 A 

frame. Circuit breakers with 400 A frames and above  shall have magnetic 

trip, adjustable from 5x to 10x. E. Circuit breaker  features shall be 

as follows: 

1. A rugged, integral housing of molded insulating material.  

2. Silver alloy contacts. 

3. Arc quenchers and phase barriers for each pole. 

4. Quick-make, quick-break, operating mechanisms. 

5. A trip element for each pole, thermal magnetic t ype with long time 

delay and instantaneous characteristics, a common t rip bar for all 

poles and a single operator. 

6. Electrically and mechanically trip free. 

7. An operating handle which indicates closed, trip ped, and open 

positions. 

8. An overload on one pole of a multi-pole breaker shall automatically 

cause all the poles of the breaker to open. 

9. Ground fault current interrupting breakers, shun t trip breakers, 

lighting control breakers (including accessories to  switch line 

currents), or other accessory devices or functions shall be provided 

where shown on the drawings.  

10.For circuit breakers being added to existing pan elboards, coordinate 

the breaker type with existing panelboards. Modify the panel 

directory accordingly.  

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  
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B. Locate panelboards so that the present and futur e conduits can be 

conveniently connected.  

C. Install a printed schedule of circuits in each p anelboard after 

approval by the Project Engineer.  Schedules shall reflect final load 

descriptions, room numbers, and room names connecte d to each circuit 

breaker.  Schedules shall be printed on the panelbo ard directory cards 

and be installed in the appropriate panelboards 

D. Mount panelboards such that the maximum height o f the top circuit 

breaker above the finished floor shall not exceed 1 980 mm (78 inches).  

E. Provide blank cover for each unused circuit brea ker mounting space. 

F. For panelboards located in areas accessible to t he public, paint the 

exposed surfaces of the trims with finishes to matc h surrounding 

surfaces after the panelboards have been installed.   Do not paint 

nameplates.  

G. Label each panelboard with the system voltage, a nd feeder sizes as 

shown on the riser diagram in 1/2 inch block letter ing on the inside 

cover of the cabinet door. Include the words "LIFE SAFETY BRANCH", 

"CRITICAL BRANCH", or "EQUIPMENT SYSTEM" as applica ble and the panel 

designation in 1/2 inch block letters on the inside  of the cabinet 

doors. 

H. Provide ARC flash identification per NFPA 70E an d the existing labeling 

system at the VAMC Fargo.  Exact orientation and in formation required 

on the labels will be provided to the contractor.  Coordinate label 

requirements with the Project Engineer prior to pri nting labels. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations. In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify appropriate anchorage and required area c learances. 

d. Verify that circuit breaker sizes and types corr espond to 

approved shop drawings. 

e. To verify tightness of accessible bolted electri cal connections, 

use the calibrated torque-wrench method or perform thermographic 

survey after energization. 

f. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 
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3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

Contractor shall demonstrate that the panelboards a re in good operating 

condition and properly performing the intended func tion. 

---END--- 
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SECTION 26 27 26 
WIRING DEVICES 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of wiring devices. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

B. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes.  

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Cables and wiring. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents. 

E. Section 26 51 00, INTERIOR LIGHTING: Fluorescent  ballasts and LED 

drivers for use with manual dimming controls. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

construction materials, grade, and termination info rmation. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals, incl uding 

technical data sheets and information for ordering replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 
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1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are referenced in the text  by basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

99-12...................Health Care Facilities 

C. National Electrical Manufacturers Association (N EMA): 

WD 1-10.................General Color Requirements for Wiring Devices 

WD 6-08 ................Wiring Devices – Dimensiona l Specifications 

D. Underwriter’s Laboratories, Inc. (UL): 

5-11....................Surface Metal Raceways and Fittings 

20-10...................General-Use Snap Switches 

231-07..................Power Outlets 

467-07..................Grounding and Bonding Equip ment 

498-07..................Attachment Plugs and Recept acles 

943-11..................Ground-Fault Circuit-Interr upters  

1449-07.................Surge Protective Devices 

1472-96.................Solid State Dimming Control s 

PART 2 - PRODUCTS 

2.1 RECEPTACLES 

A. General: All receptacles shall comply with NEMA,  NFPA, UL, and as shown 

on the drawings. 

1. Mounting straps shall be plated steel, with brea k-off plaster ears 

and shall include a self-grounding feature.  Termin al screws shall 

be brass, brass plated or a copper alloy metal. 

2. Receptacles shall have provisions for back wirin g with separate 

metal clamp type terminals (four minimum) and side wiring from four 

captively held binding screws. 

B. Duplex Receptacles: Hospital-grade, with green d ot symbol, single 

phase, 20 ampere, 120 volts, 2-pole, 3-wire, NEMA 5 -20R, with break-off 

feature for two-circuit operation. The ungrounded p ole of each 

receptacle shall be provided with a separate termin al. 

1. Bodies shall be ivory in color.  

2. Switched duplex receptacles shall be wired so th at only the top 

receptacle is switched. The lower receptacle shall be unswitched. 

3. Duplex Receptacles on Emergency Circuit: 
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a. Bodies shall be red in color, hospital grade, wi th green dot 

symbol. Wall plates shall be red with the word "EME RGENCY" 

engraved in 6 mm, (1/4 inch) white letters. 

b. All receptacles shall be labeled with the panel name and circuit 

number.  Example:  12S1-5.  The labels shall be sel f-adhesive 

type with clear background and black lettering, 3/1 6 inch high 

text. 

4. Ground Fault Interrupter Duplex Receptacles: Sha ll be an integral 

unit, hospital-grade, suitable for mounting in a st andard outlet 

box, with end-of-life indication and provisions to isolate the face 

due to improper wiring. 

a. Ground fault interrupter shall consist of a diff erential current 

transformer, solid state sensing circuitry and a ci rcuit 

interrupter switch.  Device shall have nominal sens itivity to 

ground leakage current of 4-6 milliamperes and shal l function to 

interrupt the current supply for any value of groun d leakage 

current above five milliamperes (+ or – 1 milliampe re) on the 

load side of the device. Device shall have a minimu m nominal 

tripping time of 0.025 second. 

C. Receptacles; 20, 30, and 50 ampere, 250 Volts: S hall be complete with 

appropriate cord grip plug. 

2.2 TOGGLE SWITCHES 

A. Toggle switches shall be totally enclosed tumble r type with nylon 

bodies.  Handles shall be ivory in color unless oth erwise specified or 

shown on the drawings.  The rocker type switch is n ot acceptable and 

will not be approved. 

1. Switches installed in hazardous areas shall be e xplosion-proof type 

in accordance with the NEC and as shown on the draw ings.  

2. Shall be single unit toggle, butt contact, quiet  AC type, heavy-duty 

general-purpose use with an integral self grounding  mounting strap 

with break-off plasters ears and provisions for bac k wiring with 

separate metal wiring clamps and side wiring with c aptively held 

binding screws. 

3. Switches shall be rated 20 amperes at 120-277 Vo lts AC. 

2.3 MANUAL DIMMING CONTROL  

A. Electronic full-wave manual slide dimmer with on /off switch and audible 

frequency and EMI/RFI suppression filters. 
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B. Manual dimming controls shall be fully compatibl e with LED dimming 

driver and be approved by the driver manufacturer, shall operate over 

full specified dimming range, and shall not degrade  the performance or 

rated life of the electronic dimming ballast and la mp. 

C. Provide single-pole or three-way, as shown on th e drawings. 

D. Manual dimming control and faceplates shall be i vory in color unless 

otherwise specified. 

2.4 WALL PLATES 

A. Wall plates for switches and receptacles shall b e type 302 stainless 

steel. Oversize plates are not acceptable.  

B. For receptacles or switches mounted adjacent to each other, wall plates 

shall be common for each group of receptacles or sw itches. 

C. In areas requiring tamperproof wiring devices, w all plates shall be 

type 302 stainless steel, and shall have tamperproo f screws and beveled 

edges. 

D. Duplex Receptacles on Emergency Circuit: Wall pl ates shall be red nylon 

with the word "EMERGENCY" engraved in 6 mm (1/4 inc h) white letters 

2.5 SURFACE MULTIPLE-OUTLET ASSEMBLIES 

A. Shall have the following features: 

1. Enclosures: 

a. Enclosure shall be aluminum.  Nominal dimensions  shall be as 

indicated on the drawings. The enclosures shall be anodized 

aluminum finish. 

2. Receptacles shall be duplex, hospital grade.  Se e paragraph 

'RECEPTACLES' in this Section. Device cover plates shall be the 

manufacturer's standard corrosion resistant finish and shall not 

exceed the dimensions of the enclosure. 

3. Unless otherwise shown on drawings, receptacle s pacing shall be 600 

mm (24 inches) on centers. 

4. Conductors shall be as specified in Section 26 0 5 21, LOW-VOLTAGE 

ELECTRICAL POWER CONDUCTORS AND CABLE. 

5. Installation fittings shall be the manufacturer’ s standard bends, 

offsets, device brackets, inside couplings, wire cl ips, elbows, and 

other components as required for a complete system.  

6. Bond the assemblies to the branch circuit condui t system. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be in accordance with the NEC  and as shown as on the 

drawings. 

B. Install wiring devices after wall construction a nd painting is 

complete. 

C. The ground terminal of each wiring device shall be bonded to the outlet 

box with an approved green bonding jumper, and also  connected to the 

branch circuit equipment grounding conductor. 

D. Outlet boxes for toggle switches and manual dimm ing controls shall be 

mounted on the strike side of doors.  

E. Provide barriers in multigang outlet boxes to co mply with the NEC. 

F. Coordinate the electrical work with the work of other trades to ensure 

that wiring device flush outlets are positioned wit h box openings aligned 

with the face of the surrounding finish material.  Pay special attention 

to installations in cabinet work, and in connection  with laboratory 

equipment. 

G. Exact field locations of floors, walls, partitio ns, doors, windows, and 

equipment may vary from locations shown on the draw ings. Prior to 

locating sleeves, boxes and chases for roughing-in of conduit and 

equipment, the Contractor shall coordinate exact fi eld location of the 

above items with other trades.   

H. Install wall switches 1.2 M (48 inches) above fl oor, with the toggle OFF 

position down.  

I. Install wall dimmers 1.2 M (48 inches) above flo or.  

J. Install receptacles 450 mm (18 inches) above flo or, and 152 mm (6 inches) 

above counter backsplash or workbenches.  Install s pecific-use 

receptacles at heights shown on the drawings. 

K. Install vertically mounted receptacles with the ground pin up.  Install 

horizontally mounted receptacles with the ground pi n to the right. 

L. When required or recommended by the manufacturer , use a torque 

screwdriver.  Tighten unused terminal screws. 

M. Label device plates with a permanent adhesive la bel listing panel and 

circuit feeding the wiring device.  Label all recep tacles and switch 

plates with the panel name and circuit number servi ng it.  Example:  

10S1-5.  Labels to be self adhesive type with clear  background and 

black letters, 3/16 inch high letters. 
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3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform manufacturer’s required field checks in accordance with the 

manufacturer's recommendations. In addition, includ e the following: 

1. Visual Inspection and Tests: 

a. Inspect physical and electrical condition. 

b. Vacuum-clean surface metal raceway interior.  Cl ean metal raceway 

exterior. 

c. Test wiring devices for damaged conductors, high  circuit 

resistance, poor connections, inadequate fault curr ent path, 

defective devices, or similar problems using a port able 

receptacle tester.  Correct circuit conditions, rem ove 

malfunctioning units and replace with new, and rete st as 

specified above. 

d. Test GFCI receptacles. 

2. Healthcare Occupancy Tests: 

a. Test hospital grade receptacles for retention fo rce per NFPA 99. 

---END--- 
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SECTION 26 29 11 
MOTOR CONTROLLERS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of motor controllers, including all low- mo tor controllers and 

manual motor controllers, indicated as motor contro llers in this 

section, and low-voltage variable speed motor contr ollers.  

B. Motor controllers, whether furnished with the eq uipment specified in 

other sections or otherwise (with the exception of elevator motor 

controllers specified in Division 14 and fire pump controllers 

specified in Division 21), shall meet this specific ation and all 

related specifications.   

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit two copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings:   

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, weights,  mounting 

details, materials, overcurrent protection devices,  overload 

relays, sizes of enclosures, wiring diagrams, start ing 

characteristics, interlocking, and accessories.  

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals, incl uding 
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technical data sheets, wiring diagrams, and informa tion for 

ordering replacement parts.  

1) Wiring diagrams shall have their terminals ident ified to 

facilitate installation, maintenance, and operation .  

2) Wiring diagrams shall indicate internal wiring f or each item 

of equipment and interconnections between the items  of 

equipment.  

3) Elementary schematic diagrams shall be provided for clarity of 

operation. 

4) Include the catalog numbers for the correct size s of overload 

relays for the motor controllers. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by basic 

designation only. 

B. Institute of Electrical and Electronic Engineers  (IEEE): 

519-92..................Recommended Practices and R equirements for 

Harmonic Control in Electrical Power Systems 

C37.90.1-02.............Standard Surge Withstand Ca pability (SWC) Tests 

for Relays and Relay Systems Associated with 

Electric Power Apparatus 

C. International Code Council (ICC): 

IBC-12..................International Building Code  

D. National Electrical Manufacturers Association (N EMA):  

ICS 1-08................Industrial Control and Syst ems: General 

Requirements 

ICS 1.1-09..............Safety Guidelines for the A pplication, 

Installation and Maintenance of Solid State 

Control 

ICS 2-05................Industrial Control and Syst ems Controllers, 

Contactors, and Overload Relays Rated 600 Volts 

ICS 4-05................Industrial Control and Syst ems: Terminal Blocks 

ICS 6-06................Industrial Control and Syst ems: Enclosures 
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ICS 7-06................Industrial Control and Syst ems: Adjustable-

Speed Drives 

ICS 7.1-06..............Safety Standards for Constr uction and Guide for 

Selection, Installation, and Operation of 

Adjustable-Speed Drive Systems 

MG 1 Part 31............Inverter Fed Polyphase Moto r Standards  

E. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

F. Underwriters Laboratories Inc. (UL):  

508A-07.................Industrial Control Panels 

508C-07.................Power Conversion Equipment 

UL 1449-06..............Surge Protective Devices 

PART 2 - PRODUCTS 

2.1 MOTOR CONTROLLERS 

A. Motor controllers shall comply with IEEE, NEMA, NFPA, UL, and as shown 

on the drawings. 

B. Motor controllers shall be separately enclosed, unless part of another 

assembly.  For installation in motor control center s, provide plug-in, 

draw-out type motor controllers up through NEMA siz e 4. NEMA size 5 and 

above require bolted connections. 

C. Motor controllers shall be combination type, wit h magnetic controller 

per Paragraph 2.3 below and with circuit breaker di sconnecting means, 

with external operating handle with lock-open padlo cking positions and 

ON-OFF position indicator.   

1. Circuit Breakers: 

a. Bolt-on thermal-magnetic type with a minimum int errupting rating 

as indicated on the drawings. 

b. Equipped with automatic, trip free, non-adjustab le, inverse-time, 

and instantaneous magnetic trips for less than 400A . The magnetic 

trip shall be adjustable from 5x to 10x for breaker s 400A and 

greater. 

c. Additional features shall be as follows: 

1) A rugged, integral housing of molded insulating material. 

2) Silver alloy contacts. 

3) Arc quenchers and phase barriers for each pole. 

4) Quick-make, quick-break, operating mechanisms. 

5) A trip element for each pole, a common trip bar for all poles, 

and one operator for all poles.  
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D. Enclosures: 

1. Enclosures shall be NEMA-type rated 1, 3R, or 12  as indicated on the 

drawings or as required per the installed environme nt. 

2. Enclosure doors shall be interlocked to prevent opening unless the 

disconnecting means is open.  A "defeater" mechanis m shall allow for 

inspection by qualified personnel with the disconne ct means closed.  

Provide padlocking provisions. 

3. All metal surfaces shall be thoroughly cleaned, phosphatized, and 

factory primed prior to applying light gray baked e namel finish. 

E. Motor control circuits: 

1. Shall operate at not more than 120 Volts.  

2. Shall be grounded, except where the equipment ma nufacturer 

recommends that the control circuits be isolated.  

3. For each motor operating over 120 Volts, incorpo rate a separate, 

heavy duty, control transformer within each motor c ontroller 

enclosure. 

4. Incorporate primary and secondary overcurrent pr otection for the 

control power transformers. 

F. Overload relays:  

1. Electronic type.  Devices shall be NEMA type. 

2. One for each pole.  

3. External overload relay reset pushbutton on the door of each motor 

controller enclosure.  

4. Overload relays shall be matched to nameplate fu ll-load current of 

actual protected motor and with appropriate adjustm ent for duty 

cycle. 

5. Electronic overload relays shall utilize interna l current 

transformers and electro-mechanical components.  Th e relays shall 

have ambient temperature compensation, single-phase  protection, 

manual or automatic reset, and trip classes of 10, 15, 20 and 30. 

The relay shall provide fault cause indication, inc luding jam/stall, 

ground fault, phase loss, and overload. 

G. Hand-Off-Automatic (H-O-A) switch is required un less specifically 

stated on the drawings as not required for a partic ular controller.  H-

O-A switch shall be operable without opening enclos ure door.  H-O-A 

switch is not required for manual motor controllers .  

H. Incorporate into each control circuit a 120 Volt , electronic time-delay 

relay (ON delay), minimum adjustable range from 0.3  to 10 minutes, with 
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transient protection. Time-delay relay is not requi red where H-O-A 

switch is not required.  

I. Unless noted otherwise, equip each motor control ler with not less than 

two normally open (N.O.) and two normally closed (N .C.) auxiliary 

contacts.   

J. Provide green (RUN) and red (STOP) pilot lights.  

K. Motor controllers incorporated within equipment assemblies shall also 

be designed for the specific requirements of the as semblies. 

L. Additional requirements for specific motor contr ollers, as indicated in 

other specification sections, shall also apply. 

2.2 MANUAL MOTOR CONTROLLERS 

A. Shall be in accordance with applicable requireme nts of 2.1 above.  

B. Fractional horsepower manual motor controllers s hall have the following 

features: 

1. Controllers shall be general-purpose Class A, ma nually operated type 

with full voltage controller for fractional horsepo wer induction 

motors.  

2. Units shall include thermal overload relays, red  pilot light, and 

toggle operator. 

2.3 MAGNETIC MOTOR CONTROLLERS 

A. Shall be in accordance with applicable requireme nts of 2.1 above. 

B. Controllers shall be general-purpose, Class A ma gnetic controllers for 

induction motors rated in horsepower. Minimum NEMA size 0. 

C. Where combination motor controllers are used, co mbine controller with 

protective or disconnect device in a common enclosu re.  

D. Provide phase loss protection for each controlle r, with contacts to de-

energize the controller upon loss of any phase. 

E. Unless otherwise indicated, provide full voltage  non-reversing across-

the-line mechanisms for motors less than 75 HP, clo sed by coil action and 

opened by gravity.  For motors 75 HP and larger, pr ovide reduced-voltage 

or variable speed controllers as shown on the drawi ngs.  Equip 

controllers with 120 VAC coils and individual contr ol transformer unless 

otherwise noted.   

2.4 LOW-VOLTAGE VARIABLE SPEED MOTOR CONTROLLERS (VSMC) 

A. VSMC shall be in accordance with applicable port ions of 2.1 above. 

B. VSMC shall be electronic, with adjustable freque ncy and voltage, three 

phase output, capable of driving standard NEMA B th ree-phase induction 

motors at full rated speed.  The control technique shall be pulse width 
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modulation (PWM), where the VSMC utilizes a full wa ve bridge design 

incorporating diode rectifier circuitry.  Silicon c ontrolled rectifiers 

or other control techniques are not acceptable.  

C. VSMC shall be suitable for variable torque loads , and shall be capable 

of providing sufficient torque to allow the motor t o break away from 

rest upon first application of power.  

D. VSMC shall be capable of operating within voltag e parameters of plus 10 

to minus 15 percent of line voltage, and be suitabl y rated for the full 

load amps of the maximum watts (HP) within its clas s. 

E. Minimum efficiency shall be 95 percent at 100 pe rcent speed and 85 

percent at 50 percent speed. 

F. The displacement power factor of the VSMC shall not be less than 95 

percent under any speed or load condition. 

G. VSMC current and voltage harmonic distortion sha ll not exceed the 

values allowed by IEEE 519. 

H. Operating and Design Conditions: 

1. Elevation: 1000 feet Above Mean Sea Level (AMSL)  

2. Temperatures: Maximum +90 oF  Minimum -10 oF 

3. Relative Humidity: 95% 

4. VSMC Location:  Non-Air conditioned space 

I. VSMC shall have the following features: 

1. Isolated power for control circuits. 

2. Manually resettable overload protection for each  phase. 

3. Adjustable current limiting circuitry to provide  soft motor 

starting. Maximum starting current shall not exceed  200 percent of 

motor full load current. 

4. Independent acceleration and deceleration time a djustment, manually 

adjustable from 2 to 2000 seconds. Set timers to th e equipment 

manufacturer's recommended time in the above range.  

5. Control input circuitry that will accept 4 to 20  mA current or 0-10 

VDC voltage control signals from an external source . 

6. Automatic frequency adjustment from 1 Hz to 300 Hz.  

7. Circuitry to initiate an orderly shutdown when a ny of the conditions 

listed below occur. The VSMC shall not be damaged b y any of these 

electrical disturbances and shall automatically res tart when the 

conditions are corrected.  The VSMC shall be able t o restart into a 

rotating motor operating in either the forward or r everse direction 

and matching that frequency. 
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a. Incorrect phase sequence. 

b. Single phasing. 

c. Overvoltage in excess of 10 percent. 

d. Undervoltage in excess of 15 percent. 

e. Running overcurrent above 110 percent (VSMC shal l not 

automatically reset for this condition.) 

f. Instantaneous overcurrent above 150 percent (VSM C shall not 

automatically reset for this condition). 

g. Short duration power outages of 12 cycles or les s (i.e., 

distribution line switching, generator testing, and  automatic 

transfer switch operations.)  

8. Automatic Reset/Restart:  Attempt three restarts  after VSMC fault or 

on return of power after an interruption and before  shutting down 

for manual reset or fault correction, with adjustab le delay time 

between restart attempts. 

9. Power-Interruption Protection:  To prevent motor  from re-energizing 

after a power interruption until motor has stopped,  unless 

"Bidirectional Autospeed Search" feature is availab le and engaged. 

10. Bidirectional Autospeed Search:  Capable of sta rting VSMC into 

rotating loads spinning in either direction and ret urning motor to 

set speed in proper direction, without causing dama ge to VSMC, 

motor, or load. 

J. VSMC shall include an input circuit breaker whic h will disconnect all 

input power, interlocked with the door so that the door cannot be 

opened with the circuit breaker in the closed posit ion.  

K. VSMC shall include a 5% line reactor and a RFI/E MI filter. 

L. Surge Suppression: Provide three-phase protectio n against damage from 

supply voltage surges in accordance with UL 1449. 

M. VSMC shall include front-accessible operator sta tion, with sealed 

keypad and digital display, which allows complete p rogramming, 

operating, monitoring, and diagnostic capabilities.    

1. Typical control functions shall include but not be limited to: 

a. HAND-OFF-AUTOMATIC-RESET, with manual speed cont rol in HAND mode. 

b. NORMAL-BYPASS. 

c. NORMAL-TEST, which allows testing and adjusting of the VSMC while 

in bypass mode. 

2. Typical monitoring functions shall include but n ot be limited to: 

a. Output frequency (Hz). 
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b. Motor speed and status (run, stop, fault). 

c. Output voltage and current. 

3. Typical fault and alarm functions shall include but not be limited 

to: 

a. Loss of input signal, under- and over-voltage, i nverter 

overcurrent, motor overload, critical frequency rej ection with 

selectable and adjustable deadbands, instantaneous line-to-line 

and line-to-ground overcurrent, loss-of-phase, reve rse-phase, and 

short circuit. 

b. System protection indicators indicating that the  system has 

shutdown and will not automatically restart.   

N. VSMC shall include two N.O. and two N.C. dry con tacts rated 120 Volts, 

10 amperes, 60 Hz. 

O. Hardware, software, network interfaces, gateways , and programming to 

control and monitor the VSMC by control systems spe cified in other 

specification sections, including but not limited t o Divisions 22 and 

23. 

P. Network communications ports:  As required for c onnectivity to control 

systems specified in other specification sections, including but not 

limited to Divisions 22 and 23. 

Q. Communications protocols:  As required for commu nications with control 

systems specified in other specification sections, including but not 

limited to Divisions 22 and 23. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install motor controllers in accordance with the  NEC, as shown on the 

drawings, and as recommended by the manufacturer. 

B. Install manual motor controllers in flush enclos ures in finished areas. 

C. Set field-adjustable switches, auxiliary relays,  time-delay relays, 

timers, and electronic overload relay pickup and tr ip ranges. 

D. Program variable speed motor controllers per the  manufacturer’s 

instructions and in coordination with other trades so that a complete 

and functional system is delivered. 

E. Adjust trip settings of circuit breakers and mot or circuit protectors 

with adjustable instantaneous trip elements.  Initi ally adjust at six 

times the motor nameplate full-load ampere ratings and attempt to start 

motors several times, allowing for motor cooldown b etween starts.  If 

tripping occurs on motor inrush, adjust settings in  increments until 
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motors start without tripping.  Do not exceed eight  times the motor 

full-load amperes (or 11 times for NEMA Premium Eff iciency motors if 

required).  Where these maximum settings do not all ow starting of a 

motor, notify Project Engineerbefore increasing set tings. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform manufacturer’s required field tests in a ccordance with the 

manufacturer's recommendations. In addition, includ e the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify appropriate anchorage, required area clea rances, and 

correct alignment. 

d. Verify that circuit breaker, motor circuit prote ctor, and fuse 

sizes and types correspond to approved shop drawing s. 

e. Verify overload relay ratings are correct.  

f. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

g. Verify tightness of accessible bolted electrical  connections by 

calibrated torque-wrench method in accordance with manufacturer’s 

published data. 

h. Test all control and safety features of the moto r controllers. 

i. For low-voltage variable speed motor controllers , final 

programming and connections shall be by a factory-t rained 

technician.  Set all programmable functions of the variable speed 

motor controllers to meet the requirements and cond itions of use. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

Contractor shall show by demonstration in service t hat the motor 

controllers are in good operating condition and pro perly performing the 

intended functions.  

3.4 SPARE PARTS 

A. Two weeks prior to the final inspection, provide  one complete set of 

spare fuses for each motor controller. 

3.5 INSTRUCTION 

A. Furnish the services of a factory-trained techni cian for two 4-hour 

training periods for instructing personnel in the m aintenance and 

operation of the motor controllers, on the dates re quested by the 

Project Engineer. 



12-01-12 

26 29 11 - 10 

---END--- 
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SECTION 26 29 21 
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

fused and unfused disconnect switches (indicated as  switches in this 

section), and separately-enclosed circuit breakers for use in 

electrical systems rated 600 V and below.  

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground faults. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits. 

E. Section 26 24 16, PANELBOARDS: Molded-case circu it breakers.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings, dimensions, mounting details , materials, 

required clearances, terminations, weight, fuses, c ircuit 

breakers, wiring and connection diagrams, accessori es, and 

device nameplate data. 

2. Manuals:  

a. Submit complete maintenance and operating manual s including 

technical data sheets, wiring diagrams, and informa tion for 

ordering fuses, circuit breakers, and replacement p arts. 
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1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the enclosed sw itches and 

circuit breakers. 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Electrical Manufacturers Association (N EMA):  

FU l-07.................Low Voltage Cartridge Fuses  

KS l-06.................Enclosed and Miscellaneous Distribution 

Equipment Switches (600 Volts Maximum)  

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

E. Underwriters Laboratories, Inc. (UL):  

98-07...................Enclosed and Dead-Front Swi tches  

248-00..................Low Voltage Fuses 

489-09..................Molded Case Circuit Breaker s and Circuit 

Breaker Enclosures 

PART 2 - PRODUCTS  

2.1 FUSED SWITCHES RATED 600 AMPERES AND LESS  

A. Switches shall be in accordance with NEMA, NEC, UL, as specified, and 

as shown on the drawings. 

B. Shall be NEMA classified General Duty (GD) for 2 40 V switches, and NEMA 

classified Heavy Duty (HD) for 480 V switches. 

C. Shall be horsepower (HP) rated.  

D. Shall have the following features:  

1. Switch mechanism shall be the quick-make, quick- break type. 

2. Copper blades, visible in the open position. 

3. An arc chute for each pole.  
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4. External operating handle shall indicate open an d closed positions, 

and have lock-open and lock-closed padlocking provi sions.  

5. Mechanical interlock shall permit opening of the  door only when the 

switch is in the open position, defeatable to permi t inspection. 

6. Fuse holders for the sizes and types of fuses sp ecified. 

7. Solid neutral for each switch being installed in  a circuit which 

includes a neutral conductor.  

8. Ground lugs for each ground conductor.  

9. Enclosures: 

a. Shall be the NEMA types shown on the drawings. 

b. Where the types of switch enclosures are not sho wn, they shall be 

the NEMA types most suitable for the ambient enviro nmental 

conditions. 

c. Shall be finished with manufacturer’s standard g ray baked enamel 

paint over pretreated steel. 

2.2 UNFUSED SWITCHES RATED 600 AMPERES AND LESS 

A. Shall be the same as fused switches, but without  provisions for fuses. 

2.3 FUSED SWITCHES RATED OVER 600 AMPERES TO 1200 AMPERES 

A. Shall be the same as fused switches, and shall b e NEMA classified Heavy 

Duty (HD). 

2.4 MOTOR RATED TOGGLE SWITCHES 

A. Type 1, general purpose for single-phase motors rated up to 1 

horsepower. 

B. Quick-make, quick-break toggle switch with exter nal reset button and 

thermal overload protection matched to nameplate fu ll-load current of 

actual protected motor. 

2.5 CARTRIDGE FUSES 

A. Shall be in accordance with NEMA FU 1. 

B. Service Entrance: Class L, time delay. 

C. Feeders:  Class RK1, time delayD. Motor Branch C ircuits: Class RK1, 

time delay. 

E. Other Branch Circuits: Class RK1, time delay. 

F. Control Circuits: Class CC, time delay. 

2.6 SEPARATELY-ENCLOSED CIRCUIT BREAKERS  

A. Provide circuit breakers in accordance with the applicable requirements 

in Section 26 24 16, PANELBOARDS. 
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B. Enclosures shall be the NEMA types shown on the drawings. Where the 

types are not shown, they shall be the NEMA type mo st suitable for the 

ambient environmental conditions. 

PART 3 - EXECUTION 

3.1 INSTALLATION   

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

B. Fused switches shall be furnished complete with fuses. Arrange fuses 

such that rating information is readable without re moving the fuses. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify tightness of accessible bolted electrical  connections by 

calibrated torque-wrench method. 

d. Vacuum-clean enclosure interior. Clean the enclo sure exterior. 

3.3 SPARE PARTS  

A. Two weeks prior to the final inspection, furnish  one complete set of 

spare fuses for each fused disconnect switch instal led on the project. 

Deliver the spare fuses to the Project Engineer.  

---END--- 
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SECTION 26 51 00 
INTERIOR LIGHTING 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

A. This section specifies the furnishing, installat ion, and connection of 

the interior lighting systems.  The terms “lighting  fixture,” 

“fixture,” and “luminaire” are used interchangeably . 

1.2 RELATED WORK  

A. Section 01 74 19, CONSTRUCTION WASTE MANAGEMENT:  Disposal of lamps. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents.  

E. Section 26 27 26, WIRING DEVICES: Wiring devices  used for control of 

the lighting systems. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit the following information for each type o f lighting 

fixture designated on the LIGHTING FIXTURE SCHEDULE , arranged in 

order of lighting fixture designation. 

b. Material and construction details, include infor mation on housing 

and optics system.  

c. Physical dimensions and description. 

d. Wiring schematic and connection diagram. 

e. Installation details. 

f. Energy efficiency data. 

g. Photometric data based on laboratory tests compl ying with IES 

Lighting Measurements testing and calculation guide s. 
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h. Lamp data including lumen output (initial and me an), color 

rendition index (CRI), rated life (hours), and colo r temperature 

(degrees Kelvin). 

i. Ballast data including ballast type, starting me thod, ambient 

temperature, ballast factor, sound rating, system w atts, and 

total harmonic distortion (THD). 

j. For LED lighting fixtures, submit US DOE LED Lig hting Facts 

label, and IES L70 rated life. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals, including techni cal data 

sheets, wiring diagrams, and information for orderi ng replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American National Standards Institute (ANSI): 

C78.1-91................Fluorescent Lamps - Rapid-S tart Types - 

Dimensional and Electrical Characteristics 

C78.376-01..............Chromaticity of Fluorescent  Lamps 

C. American Society for Testing and Materials (ASTM ): 

C635-07.................Manufacture, Performance, a nd Testing of Metal 

Suspension Systems for Acoustical Tile and Lay-

in Panel Ceilings 

D. Environmental Protection Agency (EPA): 

40 CFR 261..............Identification and Listing of Hazardous Waste 

E. Federal Communications Commission (FCC): 

CFR Title 47, Part 15...Radio Frequency Devices 

CFR Title 47, Part 18...Industrial, Scientific, and  Medical Equipment 

F. Illuminating Engineering Society (IES): 

LM-79-08................Electrical and Photometric Measurements of 

Solid-State Lighting Products 
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LM-80-08................Measuring Lumen Maintenance  of LED Light 

Sources 

LM-82-12................Characterization of LED Lig ht Engines and LED 

Lamps for Electrical and Photometric Properties 

as a Function of Temperature 

G. Institute of Electrical and Electronic Engineers  (IEEE): 

C62.41-91...............Surge Voltages in Low Volta ge AC Power Circuits 

H. International Code Council (ICC): 

IBC-12..................International Building Code  

I. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

101-12..................Life Safety Code  

J. National Electrical Manufacturer's Association ( NEMA): 

C82.1-04................Lamp Ballasts – Line Freque ncy Fluorescent Lamp 

Ballasts  

C82.2-02................Method of Measurement of Fl uorescent Lamp 

Ballasts 

C82.4-02................Lamp Ballasts - Ballasts fo r High-Intensity 

Discharge and Low-Pressure Sodium (LPS) Lamps 

(Multiple-Supply Type) 

C82.11-11...............Lamp Ballasts - High Freque ncy Fluorescent Lamp 

Ballasts 

LL-9-09.................Dimming of T8 Fluorescent L ighting Systems 

SSL-1-10................Electronic Drivers for LED Devices, Arrays, or 

Systems 

K. Underwriters Laboratories, Inc. (UL):  

496-08..................Lampholders 

542-0599................Fluorescent Lamp Starters 

844-12..................Luminaires for Use in Hazar dous (Classified) 

Locations 

924-12..................Emergency Lighting and Powe r Equipment 

935-01..................Fluorescent-Lamp Ballasts 

1029-94.................High-Intensity-Discharge La mp Ballasts 

1029A-06................Ignitors and Related Auxili aries for HID Lamp 

Ballasts 

1598-08.................Luminaires 

1574-04.................Track Lighting Systems 

2108-04.................Low-Voltage Lighting System s 
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8750-09.................Light Emitting Diode (LED) Light Sources for 

Use in Lighting Products 

PART 2 - PRODUCTS  

2.1 LIGHTING FIXTURES 

A. Shall be in accordance with NFPA, UL, as shown o n drawings, and as 

specified. 

B. Sheet Metal:  

1. Shall be formed to prevent warping and sagging. Housing, trim and 

lens frame shall be true, straight (unless intentio nally curved), 

and parallel to each other as designed.  

2. Wireways and fittings shall be free of burrs and  sharp edges, and 

shall accommodate internal and branch circuit wirin g without damage 

to the wiring.  

3. When installed, any exposed fixture housing surf ace, trim frame, 

door frame, and lens frame shall be free of light l eaks.  

4. Hinged door frames shall operate smoothly withou t binding.  Latches 

shall function easily by finger action without the use of tools.  

C. Ballasts and lamps shall be serviceable while th e fixture is in its 

normally installed position.  Ballasts shall not be  mounted to 

removable reflectors or wireway covers unless so sp ecified.  

D. Lamp Sockets:  

1. Fluorescent: Single slot entry type, requiring a  one-quarter turn of 

the lamp after insertion. Lampholder contacts shall  be the biting 

edge type.  

E. Recessed fixtures mounted in an insulated ceilin g shall be listed for 

use in insulated ceilings.  

F. Mechanical Safety: Lighting fixture closures (le ns doors, trim frame, 

hinged housings, etc.) shall be retained in a secur e manner by captive 

screws, chains, aircraft cable, captive hinges, or fasteners such that 

they cannot be accidentally dislodged during normal  operation or 

routine maintenance.  

G. Metal Finishes:  

1. The manufacturer shall apply standard finish (un less otherwise 

specified) over a corrosion-resistant primer, after  cleaning to free 

the metal surfaces of rust, grease, dirt and other deposits.  Edges 

of pre-finished sheet metal exposed during forming,  stamping or 

shearing processes shall be finished in a similar c orrosion 

resistant manner to match the adjacent surface(s).  Fixture finish 



12-01-12 

26 51 00 - 5 

shall be free of stains or evidence of rusting, bli stering, or 

flaking, and shall be applied after fabrication.  

2. Interior light reflecting finishes shall be whit e with not less than 

85 percent reflectances, except where otherwise sho wn on the 

drawing.  

3. Exterior finishes shall be as shown on the drawi ngs.  

H. Lighting fixtures shall have a specific means fo r grounding metallic 

wireways and housings to an equipment grounding con ductor.  

I. Light Transmitting Components for Fluorescent Fi xtures:  

1. Shall be 100 percent virgin acrylic.  

2. Flat lens panels shall have not less than 3 mm ( 1/8 inch) of average 

thickness.  

3. Unless otherwise specified, lenses, reflectors, diffusers, and 

louvers shall be retained firmly in a metal frame b y clips or 

clamping ring in such a manner as to allow expansio n and contraction 

without distortion or cracking.  

2.2 BALLASTS 

A. Linear Fluorescent Lamp Ballasts:  Multi-voltage  (120 – 277V), 

electronic instant-start or programmed-startrapid-s tart type, designed 

for type and quantity of lamps indicated.  Ballasts  shall be GE 

Ultramax with the capability to operate a low watta ge 28 watt rated T8 

lamp.  Ballasts that are operated by occupancy sens ors shall be 

provided with programmed start ballasts only.  Ball asts shall be 

designed for full light output unless dimmer or bi- level control is 

indicated.  Ballasts shall include the following fe atures: 

1. Lamp end-of-life detection and shutdown circuit (T5 lamps only). 

2. Automatic lamp starting after lamp replacement. 

3. Sound Rating: Class A. 

4. Total Harmonic Distortion (THD): 10 percent or l ess. 

5. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, 

Category A or better. 

6. Operating Frequency: 20 kHz or higher. 

7. Lamp Current Crest Factor: 1.7 or less. 

8. Ballast Factor: 0.87 or higher unless otherwise indicated. 

9. Power Factor:  0.98 or higher. 

10. EMR/RFI Interference:  Comply with CFR Title 47  Part 18 for 

limitations on electromagnetic and radio-frequency interference for 

non-consumer equipment. 
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11. To facilitate multi-level lamp switching, lamps  within fixture shall 

be wired with the outermost lamp at both sides of t he fixture on the 

same ballast, the next inward pair on another balla st and so on to 

the innermost lamp (or pair of lamps). Within a giv en room, each 

switch shall uniformly control the same correspondi ng lamp (or lamp 

pairs) in all fixture units that are being controll ed.  

12. Where three-lamp fixtures are indicated, unless  switching 

arrangements dictate otherwise, utilize a common tw o-lamp ballast to 

operate the center lamp in pairs of adjacent units that are mounted 

in a continuous row. The ballast fixture and slave- lamp fixture 

shall be factory wired with leads or plug devices t o facilitate this 

circuiting. Individually mounted fixtures and the o dd fixture in a 

row shall utilize a single-lamp ballast for operati on of the center 

lamp.  

2.3 LAMPS 

A. Linear T5 and T8 Fluorescent Lamps: 

1. Except as indicated below, lamps shall be low-me rcury energy saving 

type, have a color temperature between 3500 ° and 4100 °K, a Color 

Rendering Index (CRI) equal or greater than 80, ave rage rated life 

equal to or greater than 24,000 hours when used wit h an instant 

start ballast and 30,000 hours when used with a pro grammed (based on 

3 hour startsLamps shall be GE Ecolux Ultramax F28T 8/XLSP41.  

2. Lamps shall comply with EPA Toxicity Characteris tic Leachate 

Procedure (TCLP) requirements. 

2.4 LED EXIT LIGHT FIXTURES 

A. Exit light fixtures shall meet applicable requir ements of NFPA and UL. 

B. Housing and door shall be die-cast aluminum. 

C. For general purpose exit light fixtures, door fr ame shall be hinged, 

with latch.  For vandal-resistant exit light fixtur es, door frame shall 

be secured with tamper-resistant screws.  

D. Finish shall be white painted aluminum. 

E. There shall be no radioactive material used in t he fixtures. 

F. Fixtures: 

1. Inscription panels shall be cast or stamped alum inum a minimum of 

2.25 mm (0.090 inch) thick, stenciled with 150 mm ( 6 inch) high 

letters, baked with red color stable plastic or fib erglass. Lamps 

shall be luminous Light Emitting Diodes (LED) mount ed in center of 

letters on red color stable plastic or fiberglass. 
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2. Double-Faced Fixtures: Provide double-faced fixt ures where required 

or as shown on drawings.  

3. Directional Arrows: Provide directional arrows a s part of the 

inscription panel where required or as shown on dra wings. 

Directional arrows shall be the "chevron-type" of s imilar size and 

width as the letters and meet the requirements of N FPA 101. 

G. Voltage: Multi-voltage (120 – 277V). 

2.5 LED LIGHT FIXTURES 

A. General: 

1. LED light fixtures shall be in accordance with I ES, NFPA, UL, as 

shown on the drawings, and as specified. 

2. LED light fixtures shall be Reduction of Hazardo us Substances 

(RoHS)-compliant. 

3. LED drivers shall include the following features  unless otherwise 

indicated: 

a. Minimum efficiency: 85% at full load. 

b. Minimum Operating Ambient Temperature: -20˚ C. ( -4˚ F.) 

c. Input Voltage: 120 - 277V (±10%) at 60 Hz. 

d. Integral short circuit, open circuit, and overlo ad protection. 

e. Power Factor: ≥ 0.95. 

f. Total Harmonic Distortion: ≤ 20%. 

g. Comply with FCC 47 CFR Part 15. 

4. LED modules shall include the following features  unless otherwise 

indicated: 

a. Comply with IES LM-79 and LM-80 requirements. 

b. Minimum CRI 80 and color temperature 3000˚ K unl ess otherwise 

specified in LIGHTING FIXTURE SCHEDULE.  

c. Minimum Rated Life: 50,000 hours per IES L70. 

d. Light output lumens as indicated in the LIGHTING  FIXTURE 

SCHEDULE. 

B. LED Downlights: 

1. Housing, LED driver, and LED module shall be pro ducts of the same 

manufacturer. 

C. LED Troffers: 

1. LED drivers, modules, and reflector shall be acc essible, 

serviceable, and replaceable from below the ceiling . 

2. Housing, LED driver, and LED module shall be pro ducts of the same 

manufacturer. 
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PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the NEC , manufacturer's 

instructions, and as shown on the drawings or speci fied.  

B. Align, mount, and level the lighting fixtures un iformly. 

C. Wall-mounted fixtures shall be attached to the s tuds in the walls, or 

to a 20 gauge metal backing plate that is attached to the studs in the 

walls.  Lighting fixtures shall not be attached dir ectly to gypsum 

board. 

D. Lighting Fixture Supports:  

1. Shall provide support for all of the fixtures. S upports may be 

anchored to channels of the ceiling construction, t o the structural 

slab or to structural members within a partition, o r above a 

suspended ceiling.  

2. Shall maintain the fixture positions after clean ing and relamping.  

3. Shall support the lighting fixtures without caus ing the ceiling or 

partition to deflect.  

4. Hardware for recessed fluorescent fixtures:  

a. Where the suspended ceiling system is supported at the four 

corners of the fixture opening, hardware devices sh all clamp the 

fixture to the ceiling system structural members, o r plaster 

frame at not less than four points in such a manner  as to resist 

spreading of the support members and safely lock th e fixture into 

the ceiling system.  

b. Where the suspended ceiling system is not suppor ted at the four 

corners of the fixture opening, hardware devices sh all 

independently support the fixture from the building  structure at 

four points.  

E. Furnish and install the new lamps as specified f or all lighting 

fixtures installed under this project, and for all existing lighting 

fixtures reused under this project. 

F. The electrical and ceiling trades shall coordina te to ascertain that 

approved lighting fixtures are furnished in the pro per sizes and 

installed with the proper devices (hangers, clips, trim frames, 

flanges, etc.), to match the ceiling system being i nstalled. 

G. Bond lighting fixtures to the grounding system a s specified in Section 

26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYST EMS. 
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H. At completion of project, replace all defective components of the 

lighting fixtures at no cost to the Government.  

3.2 ACCEPTANCE CHECKS AND TESTS  

A. Perform the following: 

1. Visual Inspection: 

a. Verify proper operation by operating the lightin g controls. 

b. Visually inspect for damage to fixtures, lenses,  reflectors, 

diffusers, and louvers.  Clean fixtures, lenses, re flectors, 

diffusers, and louvers that have accumulated dust, dirt, or 

fingerprints during construction. 

2. Electrical tests: 

a. Exercise dimming components of the lighting fixt ures over full 

range of dimming capability by operating the contro l devices(s) 

in the presence of the Project Engineer.  Observe f or visually 

detectable flicker over full dimming range, and rep lace defective 

components at no cost to the Government. 

b. Burn-in all lamps that require specific aging pe riod to operate 

properly, prior to occupancy by Government.  Burn-i n period to be 

40 hours minimum, unless specifically recommended o therwise by 

the lamp manufacturer.  Burn-in dimmed fluorescent and compact 

fluorescent lamps for at least 100 hours at full vo ltage, unless 

specifically recommended otherwise by the lamp manu facturer.  

Replace any lamps and ballasts which fail during bu rn-in. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks and tests, the Contractor shall 

show by demonstration in service that the lighting systems are in good 

operating condition and properly performing the int ended function. 

---END--- 
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SECTION 27 10 05 
COMPUTER NETWORK AND TELEPHONE WIRING SYSTEM 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

  This section includes the furnishing and installa tion of the following: 

  A.  Raceway distribution system. 

  B.  Computer and telephone wiring. 

  C.  Workstation communications outlets. 

  D. Data rack and patch panels. 

  E.  Backbone telephone and fiber optic cable for in building wiring. 

  F.  Horizontal cabling patch panels. 

  G.  Premise testing. 

  H.  Equipment. 

1.2 RELATED SECTIONS 

  A.  Section 26 05 11 – Requirements for Electrica l Installations 

  B.  Section 26 05 33 – Raceway and Boxes for Elec trical Systems 

  C.  Section 26 27 26 – Wiring Devices. 

1.3 REFERENCES 

  A.  ANSI/TIA/EIA 568A - B.1, B.2, B3 Commercial B uilding Telecommunications 

Cabling Standard. 

  B.  ANSI/TIA/EIA 569A Commercial Building Standar d Telecommunications 

Pathways and Spaces. 

  C.  ANSI/TIA/EIA 606 Administration Standard for the Telecommunications 

Infrastructure of Commercial Buildings. 

  D.  NFPA 70 National Electrical Code. 

  E.  BICSI TDMM (Building Industry Consulting Serv ice International, 

Telecommunications Distribution Methods Manual and Telecommunications 

Cabling Installation Manual). 

1.4 PROJECT RECORD DOCUMENTS 

  A.  Submit record documents under provisions of S ection 26 05 11. 

  B.  As-built record drawings to be provided to Ow ner/Engineer before final 

payment. 

1.5 SHOP DRAWINGS 

  A.  Submit in accordance with Section 01 33 23. 

  B.  Submit conductors, jacks, racks, and patch pa nels. 

1.6 SYSTEM DESCRIPTION 

  A.  Horizontal and workstation pathways conform t o ANSI/EIA/TIA 569A, using 

raceway and patch panels as indicated. 
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  B.  Premise Wiring:  Horizontal and workstation c omplete from communication 

room to each outlet, using conductors and other equ ipment as specified. 

  C.  All premise wiring to be of one manufacturer.   

D.  Backbone Cabling:  Backbone cables shall be rou ted from the basement 

telephone and data rooms to the new IRM closet on f irst floor.  Cables 

shall be routed in existing cable tray and new vert ical conduit 

sleeves. 

1.7 QUALITY ASSURANCE 

  A.  Perform work in accordance with BICSI TDMM an d ANSI/EIA/TIA standards. 

1.8 QUALIFICATIONS 

  A.  Installer:  Company specializing in installin g data communications 

wiring with minimum of three years project experien ce and BICSI 

certified as an installer at start of installation.  

  B.  Installer:  Must submit documentation of qual ifications before start of 

installation. 

1.9 REGULATORY REQUIREMENTS 

  A.  Conform to requirements of NFPA 70 and applic able building codes. 

  B.  Furnish products listed and classified by Und erwriters Laboratories, 

Inc., as suitable for purpose specified and indicat ed. 

1.10 MAINTENANCE/WARRANTY 

  A.  Manufacturer shall warranty and provide maint enance service for 15 

years minimum on the network system and a lifetime for products used in 

the system. 

  B.  Submit documentation stating warranty at proj ect closeout. 

1.11 COPPER AND FIBER OPTIC CONDUCTOR CABLE TESTING 

  A.  Contractor shall perform and document all con ductor tests.  Return one 

copy of testing report to the Engineer and one copy  to the Owner. 

  B.  All Category 6 Enhanced conductors and fibero ptic cables shall be 

tested and certified for ANSI/EIA/TIA, 568A, TSB-67  standards and 

ANSI/TIA/EIA-TSB-95. 

  C.  All copper station runs must be tested after final installation and 

termination.  All data cable runs shall be document ed with a hard copy 

printout of the test results.  This printout shall be bound and 

delivered to the Owner prior to final payment. 

  D.  The Owner requires that the Scope/HP Wirescop e 350 Level III, or 

approved equal tester be utilized for all copper da ta testing. 

  E.  The Owner requires that the company/individua l testing the cable be 

manufacturer certified for products provided. 
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PART 2 - PRODUCTS 

2.1 CONDUIT AND OUTLETS 

  A.  As specified in Section 26 05 33 – Conduit Sy stems. 

  B.  Conduit Size: Minimum 3/4 inch with larger si zes where noted on 

Drawings. 

  C.  Four-inch square box with single gang plaster  ring. 

2.2 OUTLET COVER PLATES 

  A.  As specified in Section 26 27 26 – Wiring Dev ices. 

  B.  Cover Plate:  Ivory. 

2.3   WORKSTATION COMMUNICATIONS OUTLETS 

  A.  Connector modules shall be equal to Panduit C J6X88TGEI to match 

existing Fargo VAMC standard. 

1. ANSI/TIA/EIA-T568B wiring configuration. 

2. Category 6 Enhanced (500 MHz) power sum connecto r. 

Modular faceplates shall be Panduit Mini-Com Execut ive Series 

faceplates. 

a. One, two, four and six-port single gang and 10-p ort double 

gang faceplates as required.  Panduit part numbers CFPE1-

IW, CFPE2-IW, CFPE4-IW, CFPE6-IW, and CFPE10IW-2G. 

3. Standard Color:  Orange for data connectors, ivo ry for telephone 

connectors. 

4. See drawings for quantity of connector modules a nd modular 

faceplates. 

5.  Modular Furniture Faceplates:  Provide Panduit CFFPL4BL four module  

    space modular furniture snap-in faceplate with labels for  

    installation in modular furniture where shown o n the drawings.   

    Faceplate to be compatible with the brand of mo dular furniture. 

2.4 COPPER CONDUCTOR 

  A.  Manufacturer:  Equal to General Genspeed 6000 E. 

1.  Category 6 Enhanced. 

2.  Four twisted pair non-shielded. 

3.  23 gauge solid copper conductors. 

4.  U.L. listed MPP/CMP. 

5.  Conductor Resistance: 9.38 ohms/100m nom. @ 20 degr ees C. 

6.  Impedance: 

a.  100±15 ohms 1-100 MHz. 

b.  100±22 ohms 101-250 MHz. 

c.  100±32 ohms 250-500 MHz. 
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7.  ACR based on Power Sum NEXT 

a.  >= 15.8 dB/100m @ 200 MHz. 

b.  >= 10.7 dB/100m @ 250 MHz. 

8.  Delay Skew <= 35 ns/100m. 

9.  NVP = 70% speed of light. 

10. Plenum rated cable. 

2.5  BACKBONE CABLES 

  A.  Fiber Optic Cables 

 1. Manufacturer:  Optical Cable Corporation (OCC) or e qual. 

a.  Interior Cable:   OCC DX series, distribution-style with 900um 

tight buffered fibers, Super/FDDI-grade,  type OFNP  

nonconductive-plenum-rated cable, flame-retardant             

PVC jacket, plenum rated armor, armored jacket, pro vide plenum 

rated interlocked armored jacket with orange color,  12-fiber, 

multimode 62.5/125 um, complying with TIA-492AAAA; covered 

with orange cable jacket and complying with relevan t portions 

of and addenda to latest edition of TIA/EIA-568. 

B. Copper Backbone Cables 

 1. Manufacturer:  Superior Essex or equal. 

a. Interior Cable:  Superior Essex 18-799 series, T IA/EIA-568 

Category 3 solid conductor unshielded twisted pair (UTP), 24 

AWG, 100 ohm; 100 or 200 pairs formed into 25-pair binder 

groups; covered with gray thermoplastic jacket and complying 

with all relevant parts of and addenda to latest ed itions of 

TIA/EIA-568 and ICEA S-90-661, and UL 444.  Provide  NFPA 70 

type CMP plenum-rated cable. 

2.6  CROSS CONNECTION EQUIPMENT 

1. Connector Blocks for Category 3 Cabling:  Type 1 10 insulation 

displacement connectors; capacity sufficient for ca bles to be 

terminated plus 25 percent spare.  110 blocks shall  be used for 

terminating all copper telephone all copper telepho ne horizontal 

cabling. 

2. Patch Panels for Copper Data Cabling:  Sized to fit EIA standard 

19 inch wide equipment racks; 0.09 inch thick alumi num; cabling 

terminated on Type 110 insulation displacement conn ectors; 

printed circuit board interface.  
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a.  Panduit CPP48WBLY 48-port all metal modular patch p anel 

frames, populated with Panduit CJ6X88TGEI modular c onnectors 

(as listed in 2.3) Category 6 enhanced power sum co nnectors. 

b.  Capacity:  Provide ports sufficient for cables to b e 

terminated plus 25 percent spare. 

c.  Labels:  Factory installed laminated plastic namepl ates above 

each port, numbered consecutively; comply with TIA/ EIA-606 

using encoded identifiers. 

d.  Provide incoming cable strain relief and routing gu ides on 

back of panel. 

e.  Chatsworth 30530-719, HORZ MGR DBL UNIV 2U 19 IN, h orizontal 

wire management panels shall be provided between pa irs of 

CPP48 patch panel frames for front and rear patch c able 

management and as necessary above and/or below netw ork 

electronics.  Panduit type WMPV22E, VTR CBL MGT 4X FRT/REAR 

22RU vertical wire management panels shall be provi ded on the 

left and right sides of each rack. 

f.  Patch Panels for Fiber Optic Cabling:  Sized to fit  EIA 

standard 19 inch wide equipment racks; 0.09 inch th ick 

aluminum. 

1.  Panduit FRME24BL 24-port rack mount fiber panel wit h FAP-6W 

ST multimode ST adapter plate.  Provide Panduit FWM E8 

series wall mount enclosures for wall mount applica tions. 

2.  Labels:  Factory installed laminated plastic namepl ates 

above each port, numbered consecutively; comply wit h 

TIA/EIA-606 using encoded identifiers. 

3.  Provide incoming cable strain relief and routing gu ides on 

back of panel. 

4.  Provide rear cable management tray at least 8 inche s deep 

with removable cover. 

5.  Provide dust covers for unused adaptors. 

6.  Patch Cords:  Provide one patch cord for each pair of patch 

panel ports. 

2.7  ENCLOSURES 

  A.  Equipment Racks and Cabinets:  CEA-310 standard 19 inch wide component 

racks. 
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1. Floor Mounted Racks:  16 gage steel construction  with corrosion 

resistant finish; vertical and horizontal cable man agement channels, 

top and bottom cable troughs, and grounding lug. 

a. Manufacturer: Hoffman E4DR19FM38U open 4 post. 

b.  Description: Standard 19" rack meeting EIA-310-D st andards. 84" 

high, aluminum construction, aluminum in color. 45 rack spaces 

minimum. 

c.  Mounting: Floor mount. Secure to floor and building  structure 

above. 

d.  Wire Management: Provide matching horizontal and ve rtical wire 

management for rack and all installed components. 

e.  Provide UL listed horizontal power strip, 30 amp ra ted, (12) NEMA 

5-20R outlets and an integral circuit breaker and 1 0 foot cord. 

f.  Cable Management:  Provide "Cable Drop Out" or "Cab le Exit" 

accessories for connecting the cable tray to the ra cks.  Secure 

cable tray to each rack. 

B. Plywood Termination Board:  ¾ inch thick, fire r ated CDX plywood with 

smooth finish on one side, painted with gray intume scent paint.  

Provide plywood from 2’-6” to 6’-6” on all walls of  the new IRM room. 

2.8 FIRESTOP 

  A.  Provide a firestop system with an “F” rating as determined by UL 1479 

or ASTM E814 which is equal to the time rating of c onstruction being 

penetrated. 

1. For penetrations by non-combustible items includ ing steel pipe, 

copper pipe, rigid steel conduit, and electrical me tallic tubing 

(EMT), the following are acceptable: 

a. Hilti FS 601 elastomeric firestop sealant or Fs 605 HP 

firestop sealant. 

b. 3M fire barrier CP25. 

c. Nelson CLK firestop sealant. 

2. For fire-rated construction joints and other gap s, the following 

may be used: 

a. Hilti FS 601. 

b. 3M fire barrier CP25. 

c. Nelson CLK firestop sealant. 

3. For penetrations by combustible items (penetrant s consumed by 

high heat and flame) including insulated metal pipe , PVC 
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jacketed, flexible cable, or cable bundles, and pla stic pipe 

(closed piping systems), the following are acceptab le: 

a. Hilti FS 611A intumescent firestop sealant. 

b. 3M fire barrier CP 25. 

c. 3M fire barrier FS-195 wrap strip. 

d. Nelson FSP firestop putty, PCS pipe choke system . 

4. For large complex penetrations made to accommoda te cable trays, 

multiple steel and copper pipes, electrical busways  or raceways, 

the following are acceptable: 

a. Hilti FS 635, trowelable firestop compound. 

b. 3M fire barrier CS-195 composite sheet. 

c. Nelson CPS composite sheet, CMP firestop compoun d. 

2.9 COMPUTER CABLE SUPPORT HANGERS 

  A.  J-hooks shall be equal to Erico Caddy Fastene r type CableCat. 

1. Erico Caddy Fastener type CableCat Cat21 J-hook shall be used for 

up to 50 4-pair communication cables. 

2. Manufacturer guidelines shall be used for suppor ting/mounting 

CableCats. 

3. Cable shall be supported at no greater than four -foot intervals. 

4.   Utilize cable hooks only to span across corrid ors or rooms to 

route cables to cable tray as shown on the plans. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

  A.  Support raceways under the provisions of Sect ion 26 05 11. 

  B.  Install cable from all computer and telephone  outlets to rack or 

backboard. 

  C.  Install modular outlets at all locations show n on the Drawings.  

Terminate wiring at both ends. 

  D.  Provide cable supports as required in a neat workmanlike manner. 

  E.  Color coding of wiring is to be consistent be tween connector modules 

and connector blocks. 

  F.  All cabling shall consist of 4 pair, 1 cable per jack. 

  G.  Install cable in accordance with manufacturer ’s instructions and in 

accordance with ANSI/EIA/TIA 568A standards.  Cable  maximum bend radius 

shall not exceed four (4) times the outside cable d iameter.   

  H.  Bridged taps/splices are not allowed as part of the horizontal wiring 

system. 
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  I.  Each workstation jack shall be provided with its own UTP cable 

continuous (without splice) from jack to computer r ack or telephone 

backboard. 

  J.  All penetrations through fire barrier walls o r floors shall consist of 

a conduit sleeve and shall be sealed with an indust ry approved fire 

barrier caulk or compound reamed and bushed. 

  K.  All vertical/horizontal sleeves shall be size d according to station 

count passing through each.  Sized for maximum 60 p ercent fill. 

  L.  Install cable support hooks a maximum of 4'-0 " on center above ceiling. 

  M.  All vertical/horizontal raceways shall be siz ed according to station 

count passing through each.  Sized for maximum 60 p ercent fill. 

  N.  Install a 3/4 inch conduit, minimum from each  workstation outlet 

continuous to the nearest cable tray location in th e corridor ceiling. 

O. Terminate all data cabling on data rack patch pa nels and all telephone 

cables on 110 blocks on the telephone backboard. 

P. Terminate all backbone cables in both the new IR M room and the existing 

basement telephone room and data room.  The telepho ne backbone cables 

shall be terminated within a splice case in the exi sting telephone room 

to match the existing termination method.  Coordina te termination 

requirement with the VA Project Engineer.  The fibe r optic backbone 

cables shall be terminate in new fiber optic patch panels.  Coordinate 

the mounting location of the patch panels in the ex isting basement data 

room with the VA Project Engineer. 

3.2 GANGING WORKSTATION JACKS 

  A.  Where indicated, workstation jacks may be gan ged under a common one 

gang wall plate.  Where the plans show multiple out lets at one location 

they may be ganged into one wall plate. 

3.3 LABELING 

  A.  All horizontal cabling shall be labeled at bo th ends with permanent tag 

indication from which jack the cable originated. 

  B.  Machine labels shall be installed on each wor kstation jack faceplate 

and at the patch panels. 

  C.  All labels shall be a machine label in confor mance with ANSI/EIA/TIA 

606. 

  D.  Numbering of workstation jacks shall be consi stent and match existing 

Veterans Administration standard. 

  E.  Labeling to be verified with Engineer and Own er. 

3.4 CUTTING, PATCHING AND FINISHING 
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  A.  Perform all cutting, patching and finishing r equired for installation 

of electrical work.  Restore surfaces to original c ondition. 

  B.  Cutting, patching and finishing work is subje ct to the direction and 

approval of the Engineer. 

- - - E N D - - - 
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SECTION 27 41 32 
TELEVISION WIRING SYSTEM 

 
PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Television distribution equipment. 

B. Cable and accessories. 

1.2 RELATED REQUIREMENTS 

A. Section 26 05 26 - Grounding and Bonding for Ele ctrical Systems. 

B. Section 26 05 33 – Raceway and Boxes for Electri cal Systems. 

1.3 REFERENCE STANDARDS 

A. NFPA 70 - National Electrical Code; National Fir e Protection Association; 

2011. 

1.4 SYSTEM DESCRIPTION 

A. Premises wiring for broadband distribution of te levision signal, including 

individual outlets. 

B. Provide a broadband television distribution syst em as described herein. 

The system shall support the distribution of broadb and signals from various 

sources including but not limited to programming fr om local cable provider, 

city offices, satellite receivers as well as progra mming generated locally. 

C. The contractor shall provide all necessary ampli fiers, cables, connectors 

and hardware for a complete and functional broadban d television 

distribution system. 

D. Signal at each outlet:  3 dBmV across 75 ohms, m inimum, plus 5 dB, minus 

0 dB. 

1.5 PERFORMANCE REQUIREMENTS 

A. The broadband television distribution system sha ll be installed to meet 

the following requirements: 

1. Carrier to noise ratio must be greater than 55dB . 

2. Cross-modulation no less than -57dB. 

3. Operating band width on all passive devices shal l be between 5 MHz and 

1000 MHz. 

4. Composite second order distortion less than -60d B. 

5. Composite triple beat distortion less than -60dB . 

6. The amplitude difference between two adjacent ch annels shall be no 

greater than 2dB. 

7. The system shall be free of any signal leakage. 

8. The RF signal level at any outlet shall be no gr eater than +15dB and 

no less than +5dB. 
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9. Isolation between any two outlets shall be a min imum of +20dB for any 

frequencies between 5MHz and 1000 MHz. 

1.6 SUBMITTALS 

A. See Section 01 33 23 - for submittal procedures.  

B. Shop Drawings:  Indicate electrical characterist ics and connection 

requirements.  Show installation details, cable rou ting, and system 

configuration. 

C. Product Data:  Provide showing electrical charac teristics and connection 

requirements for each component. 

D. Manufacturer's Installation Instructions:  Indic ate application 

conditions and limitations of use stipulated by pro duct testing agency.  

Include instructions for storage, handling, protect ion, examination, 

preparation, installation, and starting of product.  

E. Project Record Documents:  Record actual locatio ns of outlets, devices, 

and cable routing. 

F. Maintenance Data:  Basic trouble-shooting proced ures. 

1.7 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70 and cable tel evision utility company. 

B. Manufacturer Qualifications:  Company specializi ng in manufacturing the 

products specified in this section with minimum thr ee years documented 

experience with service facilities within 100 miles  of Project. 

C. Supplier Qualifications:  Authorized distributor  of specified 

manufacturer with minimum three years documented ex perience. 

D. Installer Qualifications:  Authorized installer of specified manufacturer 

with service facilities within 100 miles of the pro ject. 

E. Products:  Furnish products listed and classifie d by Underwriters 

Laboratories Inc. as suitable for purpose specified  and indicated. 

1.8 MAINTENANCE SERVICE 

A. Furnish service and maintenance of television sy stem for one year from Date 

of Substantial Completion. 

PART 2  PRODUCTS 

2.1 AMPLIFIERS AND CONVERTERS 

A. Manufacturers: 

1. Blonder Tongue Laboratories, Inc:  www.blonderto ngue.com. 

2. VHF Amplifier:  Provide broadband amplifier, wal l mounted. 

a. Impedance:  75 ohm. 

b. 50 to 750 MHZ Bandwidth. 

c. 30 dB gain. 
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d. 120 volt input power. 

2.1 ACCESSORIES 

A. Splitter: 

1. Blonder Tongue SXRS series. 

2. Frequency Response: 5 - 1000 MHZ. 

3. Isolation: 21 dB minimum. 

4. Return Loss: 16 dB minimum. 

5. Insertion Loss: 6.8 dB maximum. 

6. RFI shielding: 120 dB minimum. 

7. Quantity as required for television locations as  shown on drawings.  

Provide a cable from each outlet to the new electri cal room and connect 

to the existing television cable signal in the area . 

B. Receptacles: 

1. Manufacturer: Panduit CMFSR series. 

2. Mini-com self-terminating F connector. 

3. Provide with matching Panduit Mini-Com faceplate , color to match 

devices specified in Section 27 10 05. 

C. Main Distribution Cable: 

1. Description:  RG 11/F.  Plenum rated. 

2. Product:  Comm/Scope or equal. 

D. Branch Distribution Cable: 

1. Description:  RG 6/F.  Plenum rated. 

2. Product:  Comm/Scope or equal. 

E. Conduit 

1. As specified in Section 26 05 34 - Conduit. 

2. Size: Minimum 3/4 inch with larger sizes where n oted on Drawings. 

F. Outlets 

1. As specified in Section 26 05 37 - Boxes. 

2. Four-inch square box with single gang plaster ri ng. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instru ctions. 

B. Provide proper grounding of television system co mponents and wiring. 

D. Provide raceway system or utilize cable tray sys tem for all cable. 

E. Provide cable continuous from the outlets to the  electrical room splitter 

locations.  Provide a trunk cable from the incoming  signal cable to the 

new electrical room.  Install a new amplifier in th e new electrical room 

and connect to the trunk cable on first floor. 
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F. System connections will be made to provide the f eatures described and 

specified herein. 

G. Additional connections and cabling may be requir ed to provide a complete 

system. 

H. System connections will be made to provide the f eatures described and 

specified herein. Additional connections and cablin g may be required to 

provide a complete system. 

I. Cabling terminated at each piece of equipment sh all be cut to length and 

terminated with the appropriate connector. The use of tie wraps is necessary 

to maintain the cabling in a neat manner. 

J. Equipment utilizing screw terminals shall have t he conductors tinned prior 

to tightening into the terminals. 

K. Cable should be run in one piece without splices  made. In the event a splice 

is absolutely necessary it shall be done to provide  proper impedance. Video 

cable shall use a female to female BNC type barrel with crimped BNC 

connectors on each end. Splices must be accessible and not internal to 

conduit as per code regulations 

L. All National, State and Local Electrical, Fire a nd Building Codes apply 

to this project. The contractor must be aware of an d adhere to these codes. 

The Owner shall not be liable for failure of the co ntractor in the following 

code. Any portion of the installation that does not  meet code shall be 

removed and re-installed up to code shall be remove d and re-installed up 

to code by the contractor at their own expense. 

M. All cables and T.V. outlet plates shall be label ed by number or origination 

and termination designation. Labels must be permane nt and legible. Peel 

off numbers is not acceptable unless clear heat shr ink is used over the 

numbers. 

N. Provide firestop for all penetrations in accorda nce with section 26 05 33 

and 27 10 05. 

3.2 FIELD QUALITY CONTROL 

A. Measure signal level at each outlet. 

3.3 MANUFACTURER'S FIELD SERVICES 

A. Provide services of manufacturer's technical rep resentative to prepare and 

start systems and supervise final adjustments and t uning of system. 

3.4 ADJUSTING 

A. Adjust work under supervision of manufacturer's field service personnel. 

B. Adjust amplifier gain and make other system adju stments to achieve 

specified output levels at each outlet. 
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3.5 DEMONSTRATION 

A. Conduct walking tour of project and briefly desc ribe function, operation, 

and maintenance of each component. 

B. Include demonstration of color television operat ion specified signal level 

at two outlets selected by Owner. 

- - - END - - - 
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SECTION 27 51 23 
INTERCOMMUNICATIONS SYSTEM 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Extension of the existing intercom system. 

B. Intercom stations 

C. Conduit and outlet boxes.  

1.2 RELATED SECTIONS 

A. Section 26 05 19 – Low Voltage Electric Power Co nductors and Cables. 

B. Section 26 05 33 – Raceway and Boxes for Electri cal Systems. 

1.3 REFERENCES 

A. NFPA 70 - National Electrical Code; National Fir e Protection Association; 

2008. 

1.4 SYSTEM DESCRIPTION 

A. A stand alone intercom system for the radiology department for 

communications between the reception stations and a ll staff locations in 

the department or for communications between any of  the staff location 

intercom stations. 

1.5 SUBMITTALS 

A. See Section 01 33 23 for submittal procedures. 

B. Shop Drawings:  Provide product data on the prop osed cables and connectors 

to be used. 

C. Product Data:  Provide electrical characteristic s and connection 

requirements. 

D. Manufacturer's Installation Instructions:  Inclu de instructions for 

storage, handling, protection, examination, prepara tion, installation, 

and starting of product. 

E. Operation Data:  Operating instructions. 

F. Maintenance Data:  Maintenance and repair proced ures. 

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializi ng in manufacturing the 

products specified in this section with minimum thr ee years documented 

experience and with service facilities within 25 mi les of Project. 

C. Products:  Furnish products listed and classifie d by Underwriters 

Laboratories Inc. as suitable for purpose specified  and indicated. 

1.7 MAINTENANCE SERVICE 

A. Furnish service and maintenance of system for on e year from Date of 
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Substantial Completion. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Intercommunications System 

1. TOA or approved equal. 

2.2 COMPONENTS 

A. Control Unit 

1. Manufacturer 

a. TOA N-8000EX or approved equal. 

2. Packet intercom system with IP intercom exchange s. 

3. Capable of up to 80 exchanges with echo cancella tion to allow for hands 

free duplex conversations between parties. 

4. 120 volt AC input for power.   

B. Intercom Stations 

1. Manufacturer: 

a. TOA N-8000MS Desk/Wall Mount Station or approved  equal. 

2. Intercom stations shall allow for hands free or handset communications 

between any other station by dialing the station nu mber for that 

station. 

3. Incoming calls are identified with a call tone w hich can be 

automatically answered or allowed to ring until ans wered. 

4. Group calling shall be accomplished by assigning  intercom stations to 

groups, so that entire groups can be called from an y intercom station.  

Group configurations shall be programmable and chan ged by the user. 

5. Provide wall mounting bracket for all wall mount  stations. 

C. Accessories 

1. Cable 

a. Provide plenum rated cable as recommended by the  system manufacturer 

to interconnect the control unit to all of the mast er wall mount 

and desk top stations. 

1) Route cable in either conduit or in the cable tr ay, 'free air' 

cable installation is not allowed. 

2. Conduit and Outlet Boxes 

a. Conduit - per section 26 05 33, provide 3/4 inch  minimum. 

b. Boxes - per section 26 05 33, provide 4 square b ox with ceiling ring 

for ceiling mount applications and 4 square box wit h single gang 

opening for wall mount applications. 
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PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instru ctions. 

B. Install all intercom system wiring in conduit or  in the cable tray system. 

C. Provide a 5 foot loop of cable at the master con trol unit location. 

D. Mark both ends of all cables to identify the cab le location. 

E. Provide a Category 6e cable from the master cont rol unit to the VA Local 

Area Network for programming of the main control un it.  The data cabling 

and terminations to be in accordance with specifica tion section 27 10 05. 

F. Install intercom stations where shown on the dra wings and make all power 

and communications connections for a complete and f unctional system. 

3.2 MANUFACTURER'S FIELD SERVICES 

A. Include services of technician to supervise inst allation, adjustments, 

final connections, system testing, and to train VAM C personnel. 

3.3 DEMONSTRATION 

A. Demonstrate modes of operation and how to operat e the system. 

B. Provide 2 hours of instruction for two sessions.  

1. Conduct instruction at project site with manufac turer's 

representative. 

- - - END - - - 
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SECTION 27 51 25 
 

PUBLIC ADDRESS SYSTEM 

PART 1 GENERAL 
1.1 DESCRIPTION OF WORK 

A. Provide a complete and functional paging system as shown on the drawings 

and specifications. All material including installa tion material shall be 

provided in its entirety whether or not enumerated on the Drawings including 

relays, isolation transformers and termination mate rials. 

1.2 RELATED WORK 

A. Section 26 05 33 – Raceway and Boxes for Electri cal Systems. 

1.3 DESCRIPTION OF SYSTEM 

A. The paging system is to provide audio reproducti on of voice announcements 

via the telephone system.  The new reproduction dev ices shown on the 

drawings shall be connected to the existing system as indicated on the 

drawings. 

1.4 SHOP DRAWINGS 

A. Submit in accordance with Section 01 33 23. 

B. Clearly indicate dimensions, schematic diagrams,  electrical 

characteristics, electrical connections, power requ irements, cabling and 

conduit size requirements. 

C. Submit a detailed manufacturer's data sheet on a ll equipment and components 

to be provided. 

1.5 QUALITY ASSURANCE 

A. U.L. listed components. 

B. All components and the system will conform to th e minimum applicable 

standards issued by EIA. All work in conjunction wi th this installation 

will meet the provisions of the National Electrical  Code and other 

applicable codes. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver to the job site in standard shipping con tainers. Leave labels 

intact. 

B. Store in dry area, protected from the weather. M aintain temperature above 

freezing. 

1.7 INSTALLATION 

A. All system components and cables must be electro nically balanced in nature. 

B. All cable must be arranged in a neat and orderly  fashion using trimmed tie 

wraps and must be fasten securely to prevent them f rom physical damage and 

to minimize visibility. 
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C. Speaker mounting hardware used should be install ed as per the 

manufacturer's recommendations. 

D. The systems should be connected to the paging sy stem and configured to allow 

paging override for massaging. 

E. Adjust the transformer taps on all new speakers to provide even sound 

pressure levels in all spaces indicated as having p aging coverage. 

PART 2 PRODUCTS 
2.1 PAGING SYSTEM COMPONENTS 

A. Ceiling Mount Distributed Speaker - Recessed Mou nted 

1. Manufacturer: Atlas Sound C803A or equal 

a. 2-way coaxial mounted, 120 degree coverage, 8 in ch LF driver with 

3 inch HF driver, with 70 Volt, 16 watt multi-tap t ransformer. 70 

Hz to 15 kHz frequency response.  Sensitivity of 98  dB at 1 watt, 

1 meter. 

b. Back box - Atlas Sound 191-78-8 with 164-8 baffl e or equal.  Baffle 

to me white in color to match ceiling. 

2. Provide where shown on the drawings with require d tile bridges and 

mounting hardware. 

2.2 OUTLETS 

A. As specified in Section 26 05 33 – Raceway and B oxes for Electrical Systems. 

B. 4-inch square box, 2 1/8 inch deep with single g ang ring for mic/aux. jacks. 

2.3 CABLE 

A. 70 Volt Distributed Speaker Cable: 18 AWG two co nductor speaker cable with 

100% overall aluminum shield and drain wire. Cable shall be equal to West 

Penn 293. In plenum spaces use West Penn 25293 or e qual. 

PART 3 EXECUTION 

3.1 GENERAL 

A. All conductors will be installed in conduit, 3/4  inch minimum. 

B. Terminations will be made using screw type termi nals, push-on terminal 

boards, multi-pin connectors or solder lugs with go od, clean solder joints. 

Under no circumstances are any terminations to be t aped. 

C. All incoming cables will be clearly marked as to  origin with printed heat 

shrink tubing. All mic level cables to be labeled w ith white tubing and 

black print, line level cables with blue tubing and  black print, and speaker 

level with yellow tubing and black print. 

D. Equalize sound system and adjust transformer tap s for adequate paging 

coverage in all areas. 

E. All non-speaker level audio lines must be contin uous, shielded cable. All 
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termination of such lines must be made in accordanc e with manufacturer's 

specifications for the given electronic devise. All  terminations made at 

wall plates or cable connectors must be solder type . 

F. All equipment power and signal wiring shall conf orm to NEC and all state 

and local codes. 

G.  Provide speaker level connection to the existin g first floor paging zone 

for the hospital.  See drawings as to which half of  the existing zone each 

set of speakers are to be connected. 

- - - END - - - 
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SECTION 27 52 20 
PATIENT LIGHT ANNUNCIATION SYSTEM 

PART 1 GENERAL 
1.1 SECTION INCLUDES 

A. Nurses station master control displays. 

B. Annunciation light panels. 

D. Providing an audible annunciation bell at locati ons called for on the 

drawings. 

C. Conduit and outlet boxes.  

1.2 RELATED SECTIONS 

A. Section 26 05 21 – Low Voltage Electric Power Co nductors and Cables. 

B. Section 26 05 33 – Raceway and Boxes for Electri cal Systems. 

1.3 REFERENCES 

A. NFPA 70 - National Electrical Code; National Fir e Protection Association; 

2008. 

1.4 SYSTEM DESCRIPTION 

A. Extension of the existing patient light annuncia tion system for the 

radiology department functions.  Work includes prov iding new master 

control displays, new annunciation light panels and  new audible chimes.  

1.5 SUBMITTALS 

A. See Section 01 33 23 for submittal procedures. 

B. Shop Drawings:  Provide product data on the prop osed cables and connectors 

to be used. 

C. Product Data:  Provide electrical characteristic s and connection 

requirements. 

D. Manufacturer's Installation Instructions:  Inclu de instructions for 

storage, handling, protection, examination, prepara tion, installation, 

and starting of product. 

E. Operation Data:  Operating instructions. 

F. Maintenance Data:  Maintenance and repair proced ures. 

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializi ng in manufacturing the 

products specified in this section with minimum thr ee years documented 

experience and with service facilities within 25 mi les of Project. 

C. Products:  Furnish products listed and classifie d by Underwriters 

Laboratories Inc. as suitable for purpose specified  and indicated. 

1.7 MAINTENANCE SERVICE 

A. Furnish service and maintenance of system for on e year from Date of 
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Substantial Completion. 

PART 2 PRODUCTS 
2.1 MANUFACTURERS 

A. Intercommunications System 

1. Crestron. 

2.2 COMPONENTS 

A. Master Control Display Unit 

1. Manufacturer 

a. Crestron TPS 12. 

2. New displays to indicate the new button colors a nd button labels as shown 

on the drawings. 

3. Provide required associated system control unit to control display and 

the system annunciator light panels. 

B. Patient Annunciator Light Panels 

1. Provide new annunciator light panels to with the  functions shown on the 

drawings.  Light panels shall consist of black colo red panel with IDEC 

AL6 series round LED pilot lights in the colors sho wn on the drawings. 

2. Where shown on the drawings, provide an audible chime at the patient 

annunciator light panel.  The chime shall announce when a light has been 

lit.  The chime shall be a single chime only, not a  repeating or 

continuous siren or horn. 

C. Accessories 

1. Cable 

a. Provide plenum rated cable as recommended by the  system manufacturer 

to interconnect the existing control unit to the ne w patient 

annunciation light panels. 

1) Route cable in either conduit or in the cable tr ay, 'free air' 

cable installation is not allowed. 

2. Conduit and Outlet Boxes 

a. Conduit - per section 26 05 33, provide 3/4 inch  minimum. 

b. Boxes - per section 26 05 33, provide 4 square b ox with ceiling ring 

for ceiling mount applications and 4 square box wit h single gang 

opening for wall mount applications. 

PART 3 EXECUTION 
3.1 INSTALLATION 

A. Install in accordance with manufacturer's instru ctions. 

B. Install all system wiring in conduit or in the c able tray system. 

C. Provide a 5 foot loop of cable at the master con trol unit location. 
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D. Mark both ends of all cables to identify the cab le location. 

E. Install light panels where shown on the drawings  and make all power and 

communications connections for a complete and funct ional system. 

3.2 MANUFACTURER'S FIELD SERVICES 

A. Include services of technician to supervise inst allation, adjustments, 

final connections, system testing, and to train VAM C personnel. 

3.3 DEMONSTRATION 

A. Demonstrate modes of operation and how to operat e the system. 

- - - END - - - 
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SECTION 27 52 23 

NURSE CALL SYSTEM 

PART 1 - GENERAL 

1. 1 SUMMARY 

A.  Work covered by this document includes design, engi neering, labor, 

material and products, equipment warranty and syste m guarantee, 

training and services for, and incidental to, the c omplete installation 

of new and fully operating National Fire Protection  Association (NFPA) 

– Life Safety Code 101.3-2 (a) Labeled and (b) List ed, Emergency 

Service Nurse-Call and/or Life Safety listed Code B lue Communication 

System and associated equipment (here-in-after refe rred to as the 

System) provided in approved locations indicated on  the contract 

drawings.  These items shall be tested and certifie d capable of 

receiving, distributing, interconnecting and suppor ting Nurse-Call 

and/or Code Blue communications signals generated l ocal and remotely as 

detailed herein. 

B.  Provide a complete working Nurse Call System based upon the 

specification outlined here to include all necessar y devices that 

provide the functions listed in this specification.  This facility will 

be referenced as the OWNER in this specification.  

C.  The Contractor for this project will be required to  coordinate with 

concurrent construction projects in progress at the  Fargo VAMC site.  

Coordinate closely with other Contractors and trade s where work areas 

may overlap.  

D.  The System shall be delivered free of engineering, manufacturing, 

installation, and functional defects. It shall be d esigned, engineered 

and installed for ease of operation, maintenance, a nd testing. 

E.  The term “provide”, as used herein, shall be define d as:  designed, 

engineered, furnished, installed, certified, tested , and guaranteed by 

the Contractor. 

F.  Specification Order of Precedence:  In the event of  a conflict between 

the text of this document and the Project’s Contrac t Drawings outlined 

and/or cited herein; THE TEXT OF THIS DOCUMENT TAKE S PRECEDENCE. 

HOWEVER, NOTHING IN THIS DOCUMENT WILL SUPERSEDE APPLICABLE EMERGENCY 

LAWS AND REGULATIONS, SPECIFICALLY NATIONAL AND/OR LOCAL LIFE AND 

PUBLIC SAFETY CODES. The Local Fire Marshall and/or  VA Public Safety 

Officer are the only authorities that may modify th is document’s 
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EMERGENCY CODE COMPLIANCE REQUIREMENTS, on a case by case basis, in 

writing and confirmed by VA’s Project Manager (PM),  Resident Engineer 

(RE) and TVE-005OP3B.  The VA PM is the only approv ing authority for 

other amendments to this document that may be grant ed, on a case by 

case basis, in writhing with technical concurrencie s by VA’s PM, RE, 

TVE-005OP3B and identified Facility Project Personn el. 

G.  The Original Equipment Manufacturer (OEM) and Contr actor shall ensure 

that all management, sales, engineering and install ation personnel have 

read and understand the requirements of this specif ication before the 

system is designed, engineered, delivered and provi ded. The Contractor 

shall furnish a written statement stating this requ irement as a part of 

the technical submittal that includes each name and  certification, 

including the OEMs.  The Contractor is cautioned to  obtain in writing, 

all approvals for system changes relating to the pu blished contract 

specifications and drawings, from the PM and/or the  RE before 

proceeding with the change. 

H.  If an operational function is specified that requir es hardware or 

software to complete that specific function, then c onsider that 

software or hardware part of this specification. Th e cost of any 

omissions of software or hardware necessary to comp lete all operational 

functions outlined in this specification shall be b orne by the 

contractor providing this system.  

I.  All Nurse Call System devices shall be UL-1069 list ed. This includes 

routers, hubs, switches, and room control devices. The nurse call 

network shall be an FDA Registered Class II (or hig her) medical device 

and the system’s manufacturer shall be an FDA Regis tered Operator.  

Field wiring shall be CAT 6e cable, control wiring for power 

distributions and very long runs, and utilize fiber  optic cable when 

distances exceed normal Ethernet limitations. All s tation equipment 

shall use plug on connectors and all switches, rout ers and controllers 

shall utilize standard RJ-45 modular connections. A ll remote devices 

utilizing standard structured cabling shall be capa ble of PoE (Power 

over Ethernet) or power supplied within the CAT 6e cable jacket. 

Systems which require separate DC power to devices,  remote power 

supplies, or heavy DC wiring to each individual roo m shall not be 

accepted. Wiring shall be capable of either being i nstalled in conduit, 

j-hooks or cable trays. Existing cable tray may be used for 

installation of new nurse call network connections.  Nurse 
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Communications cabling may be run along with other low voltage and data 

cables where permitted by code. Nurse Communication s cabling to be 

separated out from any high voltage AC or DC wiring  that exceeds 90 

volts, or which violates any national or local elec trical code.  

J.  The system must be UL 1069 listed as a Nurse Commun ications Network. 

Systems listed by other nationally recognized testi ng laboratory may 

not be accepted. The system shall be capable of int erconnecting with 

the hospital’s LAN (Local Area Network). This conne ction shall be 

minimal and utilize only one Ethernet 100 Mbps (or optionally 1 GB) 

connection to accomplish all ADT, hospital informat ion, reporting 

software and information exchange. The HL-7 standar d shall be utilized 

for receipt of patient information from the ADT sys tem. 

K.  All software applications shall be HIPAA and PIPEDA  compliant and shall 

allow for patient name aliases and alternative disp lay methods. Complex 

user names, expiring passwords, granular permission  settings and role 

based security shall be standard. All databases sha ll be ODBC 

compliant, MS SQL 2005. 

L.  Overall Nurse Communications Network shall utilize VoIP communications 

between all major components: nurse consoles, staff  terminals, 

telephones and controllers. Any nurse call console and staff terminal 

must be able to answer any patient call placed in t he network.  

M.  The capability to assign patients to staff shall be  via a networked 

software infrastructure on contractor provided work stations, quantity 

of two (2). It shall also be possible to have multi ple users logging 

onto system via barcode or other standard human int erface devices. Log 

on process identifies user and the current device u sed that day. 

Systems not utilizing bar code or HID sign on and/o r only single PC 

assignment from nurses’ station will not be accepte d under this 

specification.  

N.  Ethernet ports will be provided by the contractor f or HL-7 integration 

to the entire network. The Contractor shall provide  a server for those 

specific nurse call options that are selected. All servers will be 

installed in the facilities main basement computer room. The Network 

shall be expandable to any combination of over 15,0 00 bed, duty, or 

staff stations and 120,000 sub-stations connected a s a contiguous 

interconnected system. Multiple buildings and intra -building 

connections may be linked together utilizing a fibe r connection. Audio 

communications between devices shall be digital and  virtually non-
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blocking, so as to provide fast, instantaneous comm unications without 

queuing or delay. 

O.  The Network shall be capable of backward compatibil ity to prior 

generation of Nurse/Patient Communications system m anufactured by same 

vendor via a network adapter module.  This module w ill allow calls from 

the prior generation system to appear and go into a udio communication 

from the common consoles, staff terminals, duty sta tions, zone lights 

and PC displays as well as allow patient to staff a ssignment via a 

common client application. 

1. 2 REFERENCES 

A.  Underwriter’s Laboratories UL-1069 current release  

B.  Canadian Standards Association  

C.  National Electrical Code  

D.  NFPA 70 and 99  

E.  U.S. Dept. of Labor Occupational Safety and Health Administration  

F.  State Hospital Code Joint Commission of Hospitals –  Nurse Call 

Requirements  

G.  NEMA installation standards  

1. 3 RELATED SECTIONS 

A.  01 33 23 – Shop Drawings  

B.  07 84 00 – Firestopping  

C.  26 05 19 – Low Voltage Electrical Power Conductors and Cables 

D.  26 05 11 – Requirements for Electrical Installation s 

E.  26 05 26 – Grounding and Bonding for Electrical Sys tems  

F.  26 05 33 – Raceways and Boxes  

G.  27 10 05 – Computer Network and Telephone Wiring  

1. 4 QUALIFICATIONS  

A.  Authorized Distributor for product supplied.  Autho rized Distributor 

Letter from manufacturer required upon request of s pecifying authority.  

B.  The OEM shall have had experience with three (3) or  more installations 

of Nurse Call systems of comparable size and interf acing complexity 

with regards to type and design as specified herein .  Each of these 

installations shall have performed satisfactorily f or at least one (1) 

year after final acceptance by the user.  Include t he names, locations 

and point of contact for these installations as a p art of the 

submittal.  

C.  The Contractor shall submit certified documentation  that they have been 

an authorized distributor and service organization for the OEM for a 
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minimum of three (3) years.  The Contractor shall b e authorized by the 

OEM to pass thru the OEM’s warranty of the installe d equipment to VA.  

In addition, the OEM and Contractor shall accept co mplete 

responsibility for the design, installation, certif ication, operation, 

and physical support for the System.  This document ation, along with 

the System Contractor and OEM certifications must b e provided in 

writing as part of the Contractor’s Technical submi ttal.  

D.  The Contractor’s Communications Technicians assigne d to the System 

shall be fully trained, qualified, and certified by  the OEM on the 

engineering, installation, operation, and testing o f the System.  The 

Contractor shall provide formal written evidence of  current OEM 

certification(s) for the installer(s) as a part of the submittal or to 

the RE before being allowed to commence work on the  System.  

E.  The Contractor shall display all applicable nationa l, state and local 

licenses.  

F.  The Contractor shall submit copy (s) of Certificate  of successful 

completion of OEM’s installation/training school fo r installing 

technicians of the System’s Nurse Call and/or  

G.  Code Blue equipment being proposed. 

H.  Applicable state licenses.  

I.  Certificate of successful completion of manufacture r’s 

installation/training school for installing technic ians of the 

equipment being proposed. Letter from manufacturer stating technician 

qualifications.  

J.  Certificate of completion of network certifications  (i.e. Cisco or 

Microsoft).  

1.5 SCHEDULING 

A.  After the award of contract, the Contractor shall p repare a detailed 

schedule (aka milestone chart) using “Microsoft Pro ject” software or 

equivalent.  The Contractor Project Schedule (CPS) shall indicate 

detailed activities for the projected life of the p roject.  The CPS 

shall consist of detailed activities and their rest raining 

relationships.  It will also detail manpower usage throughout the 

project. 

B.  It is the responsibility of the Contractor to coord inate all work with 

the other trades for scheduling, rough-in, and fini shing all work 

specified.  The owner will not be liable for any ad ditional costs due 
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to missed dates or poor coordination of the supplyi ng contractor with 

other trades. 

1.6 SYSTEM DESCRIPTION 

A.  System hardware shall consist of a nurse call netwo rk comprised of VoIP 

nurse consoles, PC consoles, nurse call network con trollers, patient 

stations, power supplies, battery back-up, dome lig hts, entertainment 

cords, call cords, pull cord stations, emergency pu sh button stations, 

wiring and other options such as bed side-rail inte rfaces, computer 

interfaces, VoIP staff terminals, and network adapt er module as shown 

on drawings and described herein.  All necessary eq uipment required to 

meet the intent of these specifications, whether or  not enumerated 

within these specifications, shall be supplied and installed to provide 

a complete and operating nurse/patient communicatio ns network. 

B.  System hardware and firmware shall be the product o f a single, 

reputable manufacturer with a proven history of pro duct reliability and 

sole control over all source code.  Manufacturer sh all provide, free of 

charge, product firmware/software upgrades for a pe riod of one year 

from date of installation for any product feature e nhancements.  

Manufacturer shall provide a 5 year warranty on all  manufactured 

hardware.  All programming and firmware changes sha ll be accomplished 

on a working system without interruption to the nor mal operation of the 

system. Therefore, all system switches and controll ers, which hold this 

firmware and system parameters must have DUAL stora ge. While updates 

are being made to one set of firmware, the system s hall be working and 

fully functional on the original firmware (i.e. A a nd B memory blocks). 

It shall be possible to switch to the NEW system co ntrol software 

modules by a single system command. In the event of  an error or failure 

in the update process, the system shall revert back  to the previous 

firmware.  

C.  All programming and firmware changes shall be accom plished on a working 

system without interruption to the normal operation  of the system. 

Therefore, all system switches and controllers, whi ch hold this 

firmware and system parameters must have DUAL stora ge. While updates 

are being made to one set of firmware, the system s hall be working and 

fully functional on the original firmware (i.e. A a nd B memory blocks). 

It shall be possible to switch to the NEW system co ntrol software 

modules by a single system command. In the event of  an error or failure 
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in the update process, the system shall revert back  to the previous 

firmware.  

D.  All communications shall be full duplex audio, not only on handsets, 

but all loud speaking devices, including patient, s taff, duty, staff 

terminals, and pillow speakers. Systems that do not  have full duplex 

audio or do not have separate microphone and speake r capability within 

the pillow speakers will not be accepted.  

E.  All wall mounted stations shall be flush mounted.  

F.  All flush mount station buttons shall use a bio-sea l cover to 

facilitate the use of disinfectant cleaners.  

G.  Entire Network shall be supervised, including all s ub-stations. 

Reporting of station failure shall be to any design ated console, PC, e-

mail, or wireless device. Up to 100 different staff  levels may be 

defined within the nurse call network to facilitate  work flow within 

and outside of normal nurse call activity.  

H.  Nurse call network shall support a VLAN configurati on to separate 

activity in the nurse call network from other hospi tal LAN traffic.  

I.  The nurse call network shall support a GUI interfac e that sits on the 

nurse call LAN. This interface consists of multiple  modules such as 

staff assignment, PC call display, call detail reco rding, exception 

reporting, etc.  

J.  The nurse call network shall support call processes  to facilitate work 

flow and call escalations to various staff and or g roups.  

K.  Nurse call network shall support any Real Time Loca ting System (RTLS) 

via an open architectural interface.  

L.  Nurse call network shall support any telephone or p ager device via an 

open architectural interface.  

M.  Nurse call network shall support any ADT system via  an open 

architectural interface.  

N.  Nurse call network shall support any data backup sy stem.  

1.7 SUBMITTALS 

A. Each submittal shall consist of the following:  

1. Name of supplying contractor and project name. 

2. In the following order, a listing of: component 

quantities, equipment manufacturer, model number, 

and description of each component being supplied.   
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3. Recently dated (within one year from submittal d ate) 

support letter from manufacturer stating that the 

supplying contractor is an Authorized Distributor o f 

the product being supplied. 

4. Statement that warranty hardware from manufactur er 

for 5 years or statement of vendor extending 

manufacturer’s original warranty to 5 years. 

5. Copy of the installing technician(s) certificate  of 

completion from the manufacturer’s training school 

for the equipment being proposed. 

6. Provide a list of recommended spare parts to 

maintain all systems specified after the warranty 

period.   

7. One catalog sheet per product of equipment. Each 

catalog sheet shall describe mechanical, electrical  

and functional equipment specifications.  The 

catalog sheet must also include a photograph of the  

product.  Where multiple products are listed on a 

page, circle or highlight the one proposed to be 

used.  

8. Provide all inter-equipment wiring diagrams and 

floor plan drawings necessary to  install  the 

equipment being supplied.  These drawings will show  

all wiring types by wire gauge, conductors and wire  

manufacturer. These drawings must be updated prior 

to completion of any work to reflect changes that 

may have been made during actual installation.  

Drawings as part of the submittal shall include the  

floor plan, all device locations and all wiring 

requirements and conduit sizes.  Drawings to be 

submitted in ACAD version compatible with version i n 

use at the Fargo VA. 

1.8 WARRANTY 

A.  The supplying contractor shall provide a warranty o n the system which 

shall include all necessary labor and equipment to maintain the 

system(s) in full operation for a period of one yea r from the date of 

acceptance.   
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B.  In addition, the equipment (parts) warranty for all  core system 

components including control/switching equipment, p ower supplies, 

patient stations, sub-stations, and nurse consoles shall extend to a 

total of at least five (5) years.  Warranty for anc illary devices such 

as pillow speakers and call cords shall extend to a  total of at least 

two (2) years.  

C.  Manufacturer shall provide, free of charge, product  firmware upgrades 

throughout the 1 year warranty period for any produ ct feature fixes.   

D.  The contractor shall respond and correct on-site tr ouble calls, during 

the standard work week to:  

1.  A routine trouble call within one (1) working day o f its report. A 

routine trouble is considered a trouble which cause s a pillow 

speaker or cord set, one (1) master nurse control s tation, patient 

station, emergency station, or dome light to be ino perable. 

2.  Routine trouble calls in critical emergency health care facilities 

(i.e., cardiac arrest, intensive care units, etc.) shall also be 

deemed as an emergency trouble call. The RE (or Fac ility 

Contracting Officer) shall notify the Contractor of  this type of 

trouble call. 

3.  An emergency trouble call within four hours of its report. An 

emergency trouble is considered a trouble which cau ses a sub-system 

(ward), distribution point, terminal cabinet, or co de one system to 

be inoperable at any time.  

4.  If a Nurse Call and/or Code Blue/ component failure  cannot be 

corrected within four (4) hours (exclusive of the s tandard work 

time limits), the Contractor shall be responsible f or providing 

alternate nurse call equipment. The alternate equip ment/system 

shall be operational within a maximum of 20 hours a fter the four 

(4) hour trouble shooting time and restore the effe cted location 

operation to meet the System performance standards.  If any sub-

system or major system trouble cannot be corrected within one 

working day, the Contractor shall furnish and insta ll compatible 

substitute equipment returning the System or sub-sy stem to full 

operational capability, as described herein, until repairs are 

complete. 

E.  After the acceptance of the system(s) service shall  be provided for 

emergency service and routine service.  Emergency s ervice shall be 

provided 24 hours a day.  When a total or catastrop hic failure of 
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equipment is reported to contractor, within 2 hours  of notification, a 

service person will be on site.  Routine service sh all be provided 

within 4 business hours (9 a.m. to 5 p.m., Monday t hrough Friday, 

excluding holidays) of notification.  When a minor failure of equipment 

is reported to contractor, a service person will be  on site within 24 

hours of notification. 

1.9 MAINTENANCE 

A.  Provide necessary spare parts after commissioning o f system(s) and 

prior to final payment. 

1.10 PROJECT CLOSE-OUT 

A.  Prior to final inspection and acceptance of the wor k, remove all 

debris, rubbish, waste material, tools, constructio n equipment, 

machinery and surplus materials from the project si te and thoroughly 

clean your work area. 

B.  Before the project closeout date, the Contractor sh all submit: 

1. OEM Equipment Warranty Certificates. 

2. Evidence of compliance with requirements of gove rning authorities 

such as the Low Voltage Certificate of Inspection. 

3. Project record documents. 

4. Instruction manuals and software that is a part of the system. 

5. System Guaranty Certificate. 

C.  Contractor shall submit written notice that: 

1. Contract Documents have been reviewed. 

2. Project has been inspected for compliance with c ontract. 

3. Work has been completed in accordance with the c ontract . 

PART 2  PRODUCTS 

2. 1 MANUFACTURERS 

A.  The products specified shall be new and of the stan dard manufacture of 

a single reputable manufacturer.   

B.  Rauland-Borg Corporation Responder 5 or equal.  

2. 2  GENERAL REQUIREMENTS 

A. Coordinate features and select interface compone nts to form an 

integrated Nurse Call system.  Match components and  interconnections 

between the systems for optimum performance of spec ified functions.  

B. Expansion Capability:  The Nurse Call equipment interfaces and cables 

shall be able to increase number of enunciation poi nts in the future by 

a minimum of 50 percent (%) above those indicated w ithout adding any 

internal or external components or main trunk cable  conductors.  
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C. Equipment:  Active electronic type shall use sol id-state components, 

fully rated for continuous duty unless otherwise in dicated.   Select 

equipment for normal operation on input power usual ly supplied between 

110 to 130 VAC, 60 Hz supplied from the Facility’s Emergency Electrical 

Power System. 

D. Meet all FCC requirements regarding equipment li sting, low radiation 

and/or interference of RF signal(s).  The system sh all be designed to 

prevent direct pickup of signals from within and ou tside the building.  

E. Each Code Blue System shall be designed to provi de continuous 

electrical supervision of the complete and entire s ystem (i.e. dome 

light bulbs [each light will be considered supervis ed if they use any 

one or a combination of (UL) approved electrical su pervision 

alternates, as identified in UL-1069, 1992 revision ], wires, contact 

switch connections, circuit boards, data, audio, an d communication 

busses, main and UPS power, etc.). All alarm initia ting and signaling 

circuits shall be supervised for open circuits, sho rt circuits, and 

system grounds.  Main and UPS power circuits shall be supervised for a 

change in state (i.e. primary to backup, low batter y, UPS on line, 

etc.). When an open, short or ground occurs in any system circuit, an 

audible and visual fault alarm signal shall be init iated at the nurse 

control station and all remote locations. 

F. The Contractor is responsible for pricing all ac cessories and 

miscellaneous equipment required to form a complete  and operating 

system.   

2.3 REMOVAL OF EXISTING PRODUCT 

A.  Remove all existing product and deliver to the OWNE R, or at the 

direction of the OWNER, properly dispose of same. E xisting system shall 

remain in place and fully functional until new syst em has been 

installed, tested for proper function, and staff ha ve been fully 

trained in its use. Final approval of Owner/Enginee r required before 

existing system is removed.    

B.  Per National Electrical Code, remove all unused wir ing utilized by the 

removed nurse call system.  

C.  The OWNER will continue to occupy the areas where e quipment will be 

replaced. Supplying contractor will need to coordin ate work with Owner 

Representatives prior to removal or replacement of any equipment. The 

entire existing nurse call equipment must be mainta ined and operational 

during installation and testing of the new nurse ca ll system.  
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2.4 NURSE CALL NETWORK WIRING 

A.  All Nurse Call Network wiring shall be CAT 6e. Plen um wire shall be 

used.  System shall be capable of injecting DC powe r into a CAT 6e run, 

for additional rooms, or long runs, by running a se parate DC cable pair 

to a remote location. See Section 27 10 05 for cabl ing requirements.  

B.  Fiber optic cable shall be utilized for network con nections that exceed 

standard 100 meter distances for network links over  unshielded twisted 

pair cabling.  The contractor shall provide fiber/c opper media 

converters as required for any equipment requiring a network connection 

that exceeds this distance from the network switch.   See Section 27 10 

05 for cabling requirements. 

2.5 NURSE CALL CONTROLLER(S) 

A.  Furnish as needed in each nursing unit a nurse call  network controller. 

Each controller shall provide the following:  

1.  Non-blocking, duplex communications between console s and rooms, sub 

stations and duplex pillow speakers, within each 6 station loop.  

Provide four loops for a total of 12 speech paths.  

2.  CAT 6e wiring standard utilizing PoE (Power over Et hernet) between 

console and nurse call controllers and local wiring  to power room 

station equipment and dome lights.  

3.  VoIP audio to Nurse Call Network, VoIP Nurse Consol e, VoIP staff 

terminal, wired or wireless phones via SIP protocol . VoIP digital 

audio stream out to rooms without IP overhead signa ling.  

4.  Up to 96 corridor lights can be operated with a sin gle controller . 

B.  Controller must be life safety grade meaning that i t shall not require 

regular rebooting for continued basic functions of system and it shall 

be possible for controller to act as a stand-alone controller should 

loss of network communication occur.  Personal Comp uters may not be 

used for this purpose. PCs will only be allowed out side of the UL-

listed nurse call network on the customer supported  LAN.  

C.  Nurse call controller(s) are connected to the Nurse  Call LAN via 

Ethernet switches.  All required switches shall be provided by the 

Contractor.  

2.4 VoIP NURSE CONSOLES MASTER STATION 

A.  Furnish as shown on plans, a UL-1069 listed VoIP nu rse console capable 

of the following functions:  

1.  Full duplex audio  

2.  Color display  
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3.  12 or 24 hours time display and synchronization to hospital standard 

network time from the nurse call gateway server inc luding any 

daylight savings time changes supported by the netw ork.  

4.  Display up to 3 incoming calls each with an individ ual elapsed timer 

which increments time since call was placed. Also p rovide the 

ability to scroll to see all in coming calls.  

5.  Power over Ethernet powered connection to UL-1069 l isted Ethernet 

controller. No local power supplies required.  

6.  Choice of hands-free duplex communications through built in speaker 

and separate microphone or private handset conversa tion.  

7.  Ability to create up to 32 soft keys, user-configur able, with 4 

buttons, 8 screens deep.  

8.  Console shall be interactive with an associated PC workstation 

(Contractor provided) without the necessity of any interconnection 

to the PC. The work process relationship shall be s oftware defined 

through the network connections.  

9.  Optional tone/mute of calls in progress. 

10.  Ability to block all nurse call loudspeaker paging to facilitate a 

low noise patient environment.  Password protection  can be enabled 

to only allow authorized access to audio paging. 

11.  Ability to swing an individual room or any group of  rooms by 

touching one labeled touch point.  Room(s) and cons oles may be 

located anywhere within hospital nurse/patient comm unications 

network. 

12.  Console can be programmed to be the receiver of any  call that is not 

answered by another console, or can be programmed t o receive any 

call from a console that has failed or has been unp lugged, or 

otherwise not receiving the call (call orphaning). 

13.  Ability to dial through built in key pad.  

14.  Self-contained unit, desk or wall-mountable.  

15.  Support manual Staff Follow functions.  When Staff Follow is 

enabled, call-tones for a prescribed area will auto matically be 

forwarded to the room station speaker where staff m embers are 

located.  Staff location may be determined manually  by entering the 

room number into the console or automatically using  staff register 

stations or registration via RTLS. Pressing the cal l button on that 

station shall silence the tones.  When a new call i s placed, the 

tones shall automatically be restored.   
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2.5 PC CONSOLE DISPLAY 

A.  Provide a PC console display on any Contractor prov ided PC that meets 

the system manufacturer’s minimum specifications, w hether it utilizes 

touch screen or standard mouse control. When a PC i s “associated” with 

a VoIP console described previously, it shall have full 

interoperability to provide user with easy to follo w on screen 

functions, such as display of call priority, room a nd patient 

information. Selecting a touch point or by mouse cl ick shall provide an 

automated service reminder. While in audio contact with the patient, an 

enriched display shall show all user defined displa y information, such 

as caregiver assigned, and pertinent patient inform ation. 

B.  The following additional functions shall be provide d at each one of 

these users’ screens: 

1.  Full display of all calls, including corridor light  color sequence. 

2.  Complete electronically generated census of patient s showing 

assigned caregiver, current patient needs as sent b y service 

reminder process, time patient has been waiting for  call answering, 

or need, list of caregivers on duty and staff locat ion (when RTLS 

option available). 

3.  Ability to text message to any single individual, g roup of users, 

or all users, a text message to a pager or wireless  phone display. 

4.  Ability to display calls in a centralized display f ormat (i.e. 

Centralized Code Blue display). 

5.  Ability to display all staff information, staff sta tus and wireless 

extension. 

2.6 STAFF TOUCHSCREEN TERMINAL 

A.  Furnish as shown on plans, as part of the nurse cal l communications 

network, a UL 1069 listed VoIP Staff Touchscreen Te rminal. This dynamic 

device shall serve as a patient or procedure room c ommunications tool 

while providing staff with “soft” touch-points to i nitiate an 

instantaneous notification of an in room need. Addi tionally this 

terminal may be used as a functional nurse call con sole.  

B.  The following functions shall be provided:    

1.  Color touchscreen display.  

2.  Ability to create up to 60 soft keys, user-configur able, up to 8 

screens per terminal. 
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a.  Sends specific need for that location. Examples: Em ergency, 

Staff Assist, Cleaning Needed, Lifting Help, Transp ort, Order, 

Stat Order, Rounding, etc.  

b.  Speed dial to any location  

3.  Power over Ethernet powered connection to UL-1069 l isted Ethernet 

switch. Local power not required.  

4.  Full duplex audio  

5.  Hands-free duplex communications through built in s peaker and 

separate microphone.  

6.  Display up to 3 incoming calls each with an individ ual elapsed 

timer which increments time since call was placed. Also provide 

the ability to scroll to see all incoming calls.  

7.  Ability to dial through touch key pad.  

8.  Ability to capture an individual nursing unit, sele cted units, or 

all units in hospital by touching single custom lab eled touch 

point.  

2.7 CAREGIVER ASSIGNMENTS AND SIGNING ON and OFF DUTY 

A.  Provide software to make caregiver to patient assig nments from 

Contractor Provided PC workstation (quantity of (2) , within the 

hospital by easy user sign on. Assignment process s hall be intuitive 

and indicate to that Supervisor making the assignme nt, each caregiver’s 

patient load based on number of patients and patien t difficulty. These 

assignments shall stay in queue until each individu al signs on duty. 

The assignment is released when the caregiver goes off duty.  

B.  The following additional functions shall be provide d:  

1.  Unlimited assignment of caregivers to patients, pat ients to 

caregivers.  

2.  Group assignments.  

3.  Assignments may be made up to 7 days in advance.  

4.  Easy display of prior day’s assignment and easy cli ck to accept 

if you want to keep assignment the same.  

5.  Display pertinent HL-7 fields for patient.  

6.  Allow for assigning advanced call escalation for un -answered 

calls.  

7.  Staff member shall have ability to use Bar Code for  ID and 

wireless devices.  

8.  User’s assignment can print out to a local printer.  
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9.  User shall have the ability to go ON and OFF break forwarding 

their device to another caregiver and reflecting th is activity in 

the reporting software.  

2.8 PATIENT STATIONS 

A.  Provide single patient or dual patient station as s hown on plans.  

B.  Each patient station shall be capable of the follow ing functions:  

1.  Separate speaker and microphone for full duplex aud io. 

Entertainment audio to be muted when intercom in us e.  

2.  One DIN pillow speaker receptacle per bed that shal l have a tilt 

design, with automatic release of pillow speaker pl ug when pillow 

speaker cord is pulled at any angle.  

3.  Station shall support an optional module to feature  bed side rail 

control on station to indicate bed connection. LED on station 

shall indicate bed connection(s).  

4.  Built in lighting control that interfaces directly to low voltage 

controllers . 

5.  One universal 1/4” jack for auxiliary alarm input/c all cord per 

bed. Call priority of these receptacles shall be in dependent of 

any other button or receptacle . 

6.  Cancel button shall cancel any call on this station  and any other 

station in room that is programmed for universal ro om cancel . 

7.  Two programmable buttons – Staff Assist and Code Bl ue. 

8.  Continuous supervision.  

9.  Ability to program on a per patient station basis, each bed and 

entertainment/call cord receptacle to custom call p riorities.  

C.  Supply Clear Button Cover to prevent accidental ini tiation   of the 

additional programmable buttons.  Cover is easy to install and has an 

easy to lift cover to access the buttons.  

D.  Psychiatric Care 4B Patient Station: Provide custom  stainless steel, 

vandal resistant device with tamper proof screws. D evice shall have 

call button with cancel switch with light indicatin g call in progress.  

2.9 DUTY STATION 

A.  Provide as shown on plans a duty station. Unit shal l provide remote 

annunciation of assigned patient stations and sub-s tations via 4 

LED’s and 12 call tones. Duty station faceplate LED ’s shall mimic 

corridor light activity for the assigned nursing ar ea. Also provides 

two-way duplex intercom to the assigned nurse conso le(s) through 

separate speaker and microphone.  Call tones genera ted at duty 
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station must be identical and repeat in synch with tones produced at 

closest nurse console. It shall be possible to mute  the call in 

tone, without cancelling call. The next call in, as signed to this 

duty station, will un-mute the station. Muting feat ure may be 

defeated in those jurisdictions that do not allow m uting of duty 

station. The duty station shall be capable of being  programmed for a 

specific time that a day/night mode takes place, al lowing a volume 

change to the call-in tones. This feature is requir ed to minimize 

noise for patients. Unit shall mount in a standard 3-gang electrical 

box. 

2.10 SUB-STATIONS 

A.  Provide as shown on plans, sub-stations which shall  be flush 

mounted in a single gang box. All substation cancel  buttons will 

follow the cancel policy as defined in the system c onfiguration. 

Typically canceling a high priority call can only b e accomplished 

by the station initiating a call, while lower prior ity calls may be 

cancelled by any associated station in the room.  

B.  Individual sub-stations shall be:  

1.  Pull cord station shall be water resistant with a r eplaceable PVC 

pull-cord, and easily cleaned surface. The pull-cor d shall have a 

large, easy to pull plastic “bell” attached. This s tation may 

only be cancelable with the room and not cancelable  from the 

nurse console. Provide with speaker and microphone for 

communications to the patient. Provide with call in  pushbutton, 

which can be programmed separate from the pull cord  to indicate a 

different call process.  

2.  Staff Assist/Code Blue call button stations shall b e water 

resistant, back lit status light and have the abili ty for a user 

defined customized call label corresponding to the 990 call 

priorities available within the system. An elapsed timer may be 

activated by any call button to start a count up ti mer on any 

clock that accepts remote activation. Provide red a ctivation 

button  

3.  4-button Staff Station shall have four backlit butt ons that allow 

by default three levels of staff and one Staff Assi st Button. Any 

button can be configured as a staff registration or  call button 

to provide maximum flexibility. Although this stati on trims out 

to a double gang faceplate, the mounting is in a si ngle gang box.  
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4.  A two jack auxiliary alarm station shall allow the connection of 

external patient monitoring devices via two (2) 1/4  inch jacks. 

This allows individual annunciation of patient alar ms to nurse 

call consoles and wireless devices. Each jack may b e programmed 

for one of 990 call processes and may be configured  for latching 

or non-latching. A call in timer may be set within system 

configuration to buffer a device that produces inte rmittent 

alarms.  

5.  Provide where necessary an Logical Input Station wh ich allows any 

dry contact closure from an external device to acti vate a call 

into the nurse communications network.  

6.  Provide where necessary a Logical Output Station th at allows 

external devices to be controlled from the nurse ca ll network. 

Either dry contacts or a driver voltage output shal l be 

available.  

2.11 CORRIDOR LIGHTS  

A.  Provide as shown on plans, the proper type of corri dor light or 

domeless controller.  Corridor lights shall contain  four sections, 

each lighted by a long life, RGB LED capable of pro ducing 7 colors. 

Each section shall have a diffusion lens which allo ws for 180 

degree horizontal visibility of call lights. The co rridor lights 

shall be capable of the following:  

1.  All segments of corridor light can indicate a call in any of the 

following 7 colors: Blue, Red, White, Green, Orange , Yellow, or 

Pink . 

2.  Custom call patterns (any combination of light segm ents, such as 

all segments blue for code blue).  

3.  Flash any single color or strobe the sections of th e light in 

any color pattern.  

B.  Intelligence in the corridor light and domeless con troller shall 

support multiple room devices and allow for the abi lity of any room 

station to be associated with any other room in the  system. This 

allows special functions where needed, such as asso ciated call 

stations and cancelling options, (i.e. door monitor ing).  

C.  Staff registration shall be indicated by a custom c olor associated 

with that staff level (i.e. Green = Nurse, Orange =  LPN, Yellow = 

Aide).  
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D.  In the unexpected event of communications loss with  the nurse call 

controller, corridor lights shall enter a local roo m failsafe mode 

showing all calls in the hallway via the LED indica tors.   

E.  Corridor lights and controllers may be hot-swapped on the room-to-

room communication line without the loss of communi cations to other 

devices on the local network.  

2.12 PATIENT ENTERTAINMENT SPEAKER/CALL CORDS 

A.  Provide one (1) pillow speaker per bed station as s hown on the 

drawings. The pillow speaker shall have a mating 9 pin din plug and 

nurse call button. TV control shall be programmed a s a system 

function to allow pillow speakers to work with any standard 

hospital grade TV. Lighting control is optional to control up to 

two lights, provide as indicated on the drawings Al l pillow 

speakers to have call assurance and monitor LED’s.  

B.  Pillow speaker shall provide Digital TV control wit h full duplex 

communications via built in microphone and separate  speaker. There 

shall be three additional buttons for the use by th e patient for 

special needs, such as “pain”, “water”, and “toilet ”. The system 

shall have the ability to discern the difference be tween these 

calls and send it to the appropriate care level. Bu ttons for 

up/down volume, up/down channel. TV mute, closed ca ption and TV 

on/off shall be standard. A direct entry key pad gi ves patient 

ability to enter channel number.  

2.13 INITIATION, ANNUNCIATION AND RESPONSE 

A.  Light and Tones: 

1.  Calls may be initiated through: 

2.  Patient station. 

3.  Staff station. 

4.  Code Blue station. 

5.  Toilet Emergency Station pull cord/push button. 

6.  Shower Emergency Station pull cord. 

7.  Bed Pillow speaker. 

8.  Bed Push-button cordset. 

9.  Hospital Bed Integrated controls. 

B.  Once a call is initiated, it must be annunciated at  the following 

locations: 

1.  The Corridor, Intersectional and Room dome light as sociated with the 

initiating device. 
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2.  A local master control station indicating the call location and 

priority. 

3.  Each duty station. 

4.  Each staff station . 

5.  Each remote location. 

6.  All calls must be displayed until they are cleared by the nursing 
staff  ONLY from the initiating device location. 

7.  System shall provide for transfer of one or more in dividual or 

groups of stations from one master station to anoth er without 

mechanical switches or additional wiring of the sta tions.  The 

transfer may be initiated manually be the nurse or automatically at 

certain times of the day. 

2.14 DIGITAL MESSAGE SYSTEM 

A.  The nurse call system shall include a digital messa ge system with a 

series of prerecorded announcements, customizable t o Fargo VA room 

numbers and locations.  Each Code Blue button shall  generate a unique 

pre-recorded message which shall announce that a Co de Blue Station has 

been activated, and the room number of the Code Blu e Station in alarm.  

The digital message system shall be connected to th e facility overhead 

paging system on a priority input, and shall announ ce these messages 

facility-wide.   The digital message system shall b e monitored for 

troubles and fault conditions, which will annunciat e over any master 

nurse station.  

B.  The digital message system shall provide at a minim um the number of 

digital messages to accommodate Code Blue buttons a s indicated on the 

drawings. 

C.  The digital message system shall provide a balanced  analog audio output 

for connections to the facility overhead paging sys tem.   

2.15 DATABASE MANAGEMENT 

A.  Provide standard ODBC (MS SQL 2005) compliant datab ases. Databases 

shall be able to be backed up using facilities stan dard backup 

processes and disaster recovery methods.  

2.16 REPORTING SOFTWARE  

A.  Provide software that may be accessed by any networ ked PC work station 

that gives management patient call details in clear  readable format. 

HL-7 integration shall make all pertinent patient d etails available, 

including the ability to search by patient name and /or patient ID 
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number for those nurse call records associated for that patient during 

their stay, regardless of room/bed occupied.  

B.  In addition, the reporting software shall provide t he following 

functions:  

1.  Standard, global reports.  

2.  Individual user reports.  

3.  Reports shall be viewed in Adobe Acrobat Reader.  

4.  Any trained individual may utilize standard ODBC co mpliant 

reporting software to generate more enhanced report ing.  

PART 3 - EXECUTION 

3. 1 SUPERVISION 

A.  Only factory certified installers shall install ser vice and maintain 

the specified network system.  

B.  Manufacturer shall have the equipment manufacturer’ s engineer or their 

designated agent inspects the installation and oper ation of this 

network to determine that the network complies with  all standards.  

3.2 INSTALLATION 

A.  Execute work in accordance with National, State and  local codes, 

regulations and ordinances. 

B.  Install work neatly, plumb and square and in a mann er consistent with 

standard industry practice. Carefully protect work from dust, paint and 

moisture as dictated by site conditions.  The Contr actor will be fully 

responsible for protection of his work during the c onstruction phase up 

until final acceptance by the Owner. 

C.  Install equipment according to OEM’s recommendation s.  Provide any 

hardware, adaptors, brackets, rack mount kits or ot her accessories 

recommended by OEM for correct assembly and install ation. 

D.  Secure equipment firmly in place, including recepta cles, speakers, 

equipment racks, system  cables, etc. 

1.  All supports, mounts, fasteners, attachments and at tachment 

points shall support their loads with a safety fact or of at least 

5:1. 

2.  Do not impose the weight of equipment or fixtures o n supports 

provided for other trades or systems. 

3.  Any suspended equipment or associated hardware must  be certified 

by the OEM for overhead suspension. 
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4.  The Contractor is responsible for means and methods  in the 

design, fabrication, installation and certification  of any 

supports, mounts, fasteners and attachments. 

E.  Finishes for any exposed work such as plates, racks , panels, speakers, 

etc. shall be approved by the Architect, Owner and TVE 005OP3B. 

F.  Coordinate cover plate sizes and requirments with f ield conditions.  

Size and install cover plates as necessary to hide joints between back 

boxes and surrounding wall.  Where cover plates are  not fitted with 

connectors, provide grommeted holes in size and qua ntity required.  Do 

not allow cable to leave or enter boxes without cov er plates installed. 

G.  Active electronic component equipment shall consist  of solid state 

components, be rated for continuous duty service, c omply with the 

requirements of FCC standards for telephone and dat a equipment, 

systems, and service. 

H.  Color code all distribution wiring to conform to th e Nurse Call 

Industry Standard, EIA/TIA, and this document, whic hever is the more 

stringent. At a minimum, all equipment, cable duct and/or conduit, 

enclosures, wiring, terminals, and cables shall be clearly and 

permanently labeled according to and using the prov ided record 

drawings, to facilitate installation and maintenanc e.  

I.  Product Delivery, Storage and Handling: 

1.  Delivery: Deliver materials to the job site in OEM' s original 

unopened containers, clearly labeled with the OEM's  name and 

equipment catalog numbers, model and serial identif ication 

numbers. The RE may inventory the cable, patch pane ls, and 

related equipment. 

2.  Storage and Handling: Store and protect equipment i n a manner, 

which will preclude damage as directed by the RE. 

J.  Equipment Racks/Cabinets: 

1.  Fill unused equipment mounting spaces with blank pa nels or 

vent panels.  Match color to equipment racks/cabine ts. 

2.  Provide security covers for all devices not requiri ng routine 

operator control. 

3.  Provide vent panels and cooling fans as required fo r the 

operation of equipment within the OEM' specified te mperature 

limits.  Provide adequate ventilation space between  equipment 

for cooling. Follow manufacturer’s recommendations regarding 

ventilation space between amplifiers. 
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4.  Provide insulated connections of the electrical rac eway to 

equipment racks. 

5.  Ensure a minimum of 36 inches around each cabinet a nd/or rack 

to comply with OSHA Safety Standards.  Cabinets and /or Racks 

installed side by side – the 36” rule applies to ar ound the 

entire assembly 

3. 2 TRAINING 

A.  Contractor shall provide thorough training of all n ursing staff 

assigned to those nursing units receiving new netwo rked nurse/patient 

communications equipment.  This training shall be d eveloped and 

implemented to address two different types of staff .  Floor 

nurses/staff shall receive training from their pers pective, and 

likewise, unit secretaries (or any person whose spe cific 

responsibilities include answering patient calls an d dispatching staff) 

shall receive operational training from their persp ective.  Provide 

separate training sessions for Biomed and facilitie s technical staff 

for in depth training for maintenance and operation  of system. 

B.  Provide the following minimum training times and du rations: 

1.  12 hours for nursing staff and supervisors– split even ly over 3 

weeks and day and night shifts, coordinate schedule  with Owner. 

2. 8 additional hours during the opening week for n ursing staff and 

supervisors – both day and night shifts, coordinate  schedule with 

Owner. 

3. 8 hours for Biomed, maintenance staff and system  administrators, 

coordinate schedules with Owner. 

3. 3 WIRING 

A.  Contractor shall terminate all wiring with manufact urer approved 

connectors.  The use of wire nuts is prohibited.  

B.  All wiring shall be free from shorts and faults.  W iring shall be UL 

listed, NEC and NFPA 70, approved.  

C.  Nurse patient communications network wiring shall n ot be run in the 

same conduit with other systems (i.e. Class 1 AC po wer distribution, 

fire alarm, entertainment systems, lighting control s, etc.).  

D.  Do not splice wiring anywhere along the entire leng th of the run.  Make 

sure cables are fully insulated and shielded from e ach other and from 

the raceway for the entire length of the run.  
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E.  Do not pull wire through any enclosure where a chan ge of raceway 

alignment or direction occurs. Do not bend wires to  less than radius 

recommended by manufacturer. 

F.  Replace the entire length of the run of any wire or  cable that is 

damaged or abraided during installation.  There are  no acceptable 

methods of repairing damaged or abraided wiring. 

G.  Use wire pulling lubricants and pulling tensions as  recommended by the 

OEM. 

H.  Use grommets around cut-outs and knock-outs where c onduit or chase 

nipples are not installed. 

I.  Do not use tape-based or glue-based cable anchors. 

J.  Ground shields and drain wires to the Facility’s si gnal ground system 

as indicated by the drawings. 

K.  Field wiring entering equipment racks shall be term inated as follows: 

1.  Provide OEM directed service loops at harness break -outs and at 

plates, panels and equipment. Loops should be suffi cient to allow 

plates, panels and equipment to be removed for serv ice and 

inspection. 

a.  Line level and speaker level wiring may be terminat ed inside 

the equipment rack using specified terminal blocks (see 

“Products.”) Provide 15% spare terminals inside eac h rack. 

Microphone level wiring may only be terminated at t he 

equipment served. 

b.  If specified terminal blocks are not designed for r ack 

mounting, utilize ¾” plywood or 1/8” thick aluminum  

plates/blank panels as a mounting surface. Do not m ount on the 

bottom of the rack. 

c.  Employ permanent strain relief for any cable with a n outside 

diameter of 1” or greater. 

L. Make all connections as follows: 

1.  Make all connections using rosin-core solder or mec hanical 

connectors appropriate to the application. 

2.  For crimp-type connections, use only tools that are  specified by 

the manufacturer for the application. 

3.  Use only insulated spade lugs on screw terminals. S pade lugs shall 

be sized to fit the wire gauge. Do not exceed two l ugs per 

terminal. 
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4.  Wire nuts, electrical tape or “Scotch Lock” connect ions are not 

acceptable for any application. 

5.  Run cabling parallel to walls and building structur e. 

6.  Do not lay cables on top of light fixtures, ceiling  tiles, 

mechanical equipment, or ductwork. Maintain at leas t 2’-0” 

clearance from all shielded electrical apparatus. 

7.  All cables shall be tested after the total installa tion is fully 

complete.  All test results are to be documented.  All cables shall 

pass acceptable test requirements and levels.  Cont ractor shall 

remedy any cabling problems or defects in order to pass or comply 

with testing.  This includes the re-pull of new cab le as required 

at no additional cost to the Owner. 

8.  Ends of cables shall be properly terminated on both  ends per 

industry and OEM’s recommendations. 

3. 4 PROTECTION OF NETWORK DEVICES 

A.  Contractor shall protect network devices during unp acking and 

installation by wearing manufacturer approved ESD w rist straps tied to 

chassis ground. The wrist strap shall meet OSHA req uirements for 

prevention of electrical shock, should technician c ome in contact with 

high voltage. 

3. 5 CLEANING AND PATCHING 

A.  It shall be the responsibility of the contractor to  keep their work 

area clear of debris and clean area daily at comple tion of work.  

B.  It shall be the responsibility of the contractor to  patch and paint any 

wall or surface that has been disturbed by the exec ution of this work.  

C.  The Contractor shall replace ACT ceiling grid damag ed during this 

project.  

3. 6 DRAWINGS 

A.  Provide as built drawings of all installed network components and 

associated wiring on building plans.  Final payment  for work will not 

be authorized unless these drawings are supplied. 

B.  Provide as built drawings in Autocad, compatible wi th current version 

in use at Fargo VAMC.  

C.  Drawings shall include a complete, updated riser di agram showing all 

devices, nurse call panels, wiring etc.  

- - - END - - - 
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SECTION 28 13 16 
 

ACCESS CONTROL SYSTEM 
 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Access control devices. 

B. Access control panels. 

1.2 RELATED REQUIREMENTS 

A. Section 08 71 00 - Door Hardware. 

B. Section 26 05 21 – Low Voltage Electric Power Co nductors and Cables. 

C. Section 26 05 33 – Raceway and Boxes for Electri cal Systems. 

1.3 REFERENCES 

A. NFPA 70 - National Electrical Code; National Fir e Protection Association; 

2011. 

1.4 SYSTEM DESCRIPTION 

A. Extension of the existing door access control sy stem to numerous doors as 

shown on the drawings.  New access control panel is  to be to accommodate 

the new card readers.  All new system components sh all be compatible with 

the existing facility access control system and sys tem software. 

1.5 SUBMITTALS 

A. See Section 01 33 23 for submittal procedures. 

B. Shop Drawings:  Provide system wiring diagram sh owing each device and 

wiring connections required.  Submit drawings in AC AD format showing all 

devices and wiring requirements. 

C. Product Data:  Provide electrical characteristic s and connection 

requirements. 

D. Manufacturer's Installation Instructions:  Inclu de instructions for 

storage, handling, protection, examination, prepara tion, installation, 

and starting of product. 

E. Project Record Documents:  Record actual locatio ns of all system 

components. 

F. Operation Data:  Operating instructions. 

G. Maintenance Data:  Maintenance and repair proced ures. 

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Manufacturer Qualifications:  Company specializi ng in manufacturing the 

products specified in this section with minimum thr ee years documented 

experience and with service facilities and an autho rized installer within 
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100 miles of project. 

C. Products:  Furnish products listed and classifie d by Underwriters 

Laboratories Inc. as suitable for purpose specified  and indicated. 

PART 2  PRODUCTS 

2.1 MANUFACTURERS 

A. Access Control and Security System: 

1. SimplexGrinnell Software House or approved equal . 

2.2 COMPONENTS 

A. Access Control Panel: 

1. Product:  Simplex Grinnell Software House i-Star  Pro Controller or 

approved equal. 

2. Description:  16 card reader capacity control pa nel with 64 MB of on 

board memory, battery backup, local area network co mpatible.  Control 

panels shall accommodate 16 card readers, door posi tion monitoring 

inputs for 16 doors and request to exit sensors for  16 doors.   

B. Encoded Card Readers: 

1. Product:  HID RP40-6125CGN000DG30 for the 5” by 5” locations or the HID 

RP15-6145CGN000DG30 for the narrow mullion mount lo cations. 

2. Description: Proximity card reader, indoor/outdo or rated, 5”x 5” square 

polycarbonate housing with approximately a 8” read range.  The card 

reader shall be fully compatible with the PIV badge s being used at the 

VA hospital. 

C. Encoded Card Readers with Keypad: 

1. Product:  HID 6136CGN000D00G30 with integral key pad. 

2. Description: Proximity card reader with integral  10 button keypad, 

indoor/outdoor rated, 5”x 5” square polycarbonate h ousing with 

approximately a 8” read range.  The card reader sha ll be fully 

compatible with the PIV badges presently being used  at the VA hospital. 

D. Request to Exit Sensors: 

1. Product:  Bosch DS160 or approved equal. 

2. Description:  Surface mount with passive infrare d sensor with a 8’ by 

10’ coverage pattern.  White plastic enclosure. 

E. Door Position Switches: 

1. Product:  General Electric 1076D series or appro ved equal. 

2. Description:  1 inch diameter steel door contact  with DPDT contacts, 

white in color.   

F. System Cable: 

1. Product:  Communications Supply Corporation or e qual. 
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2. Plenum rated cable with aluminum foil shield , c opper drain wire, yellow 

PVC jacket.  Cable shall include integral #18-4/C u nshielded, #22-3PR 

shielded, #22-2/C unshielded, and #22-4/C unshielde d conductors for 

card reader, REX and door contact functions. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instru ctions. 

B. Use multi-conductor cable for connections to all  of the access control 

components at each door.  Install all wiring in con duit, ¾ inch minimum. 

C. Make conduit and wiring connections to door hard ware devices furnished and 

installed under Section 08 71 00. 

D.  Provide a connection from each control panel to  the VA Hospital local area 

network system in the nearest IRM closet using cate gory 6e plenum rated 

cable in accordance with section 27 10 05. 

E. Provide a 120 volt power connections to each con trol panel and electric 

strike or latch power supply to the nearest emergen cy power (equipment 

branch) circuit connected to a transfer switch as s hown on the drawings. 

F. Power Door Operators:  Where card readers are be ing installed on doors with 

power door operators, the access control system sha ll deactivate the push 

pad adjacent to the card reader normally.  When a v alid card is presented, 

the push pad shall be activated to the door can be operated with the push 

pad after the electric latch is operated.  The inte rior or push pad on the 

opposite side of the door shall be wired to operate  the both the door 

operator and latch bolt when the push pad is depres sed.  Provide all 

required relays. 

3.2 FIELD QUALITY CONTROL 

A. Manufacturer Services:  Furnish services of tech nician to supervise 

installation, adjustments, final connections, syste m testing, and to train 

Owner personnel. 

3.3 CLOSEOUT ACTIVITIES 

A. Demonstrate normal and abnormal modes of operati on for both the access 

control and security systems, and required response  to each. 

3.4 MAINTENANCE 

A. Furnish service and maintenance of access contro l and security system for 

one year from Date of Substantial Completion. 

 

- - - E N D - - - 
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SECTION 28 31 00 
FIRE DETECTION AND ALARM 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section of the specifications includes the furnishing, 

installation, and connection of new fire alarm equi pment to the existing 

fire alarm equipment to form a complete coordinated  system ready for 

operation. It shall include, but not be limited to,  alarm initiating 

devices, alarm notification appliances, and wiring as shown on the 

drawings and specified. 

B. Fire alarm systems shall comply with requirement s of NFPA 72 unless 

variations to NFPA 72 are specifically identified w ithin these contract 

documents by the following notation: "variation". T he design, system 

layout, document submittal preparation, and supervi sion of installation 

and testing shall be provided by a technician that is certified NICET 

level III or a registered fire protection engineer.  The NICET certified 

technician shall be on site for the supervision and  testing of the 

system. Factory engineers from the equipment manufa cturer, thoroughly 

familiar and knowledgeable with all equipment utili zed, shall provide 

additional technical support at the site as require d by the Contracting 

Officer or his authorized representative. Installer s shall have a 

minimum of two years experience installing fire ala rm systems. 

C. Alarm signals (by device), supervisory signals ( by device) and system 

trouble signals (by device not reporting) shall be distinctly 

transmitted to the main fire alarm system control u nit located in room 

1D-01. 

D. The main fire alarm control unit shall automatic ally transmit alarm 

signals to a listed central station using a digital  alarm communicator 

transmitter in accordance with NFPA 72. 

1.2 SCOPE 

A. All existing fire alarm equipment, wiring, devic es and sub-systems that 

are not shown to be reused shall be removed. All ex isting fire alarm 

conduit not reused shall be removed. 

B. New fire alarm system components shall be design ed and installed in 

accordance with the specifications and drawings. De vice location and 

wiring runs shown on the drawings are for reference  only unless 

specifically dimensioned. Actual locations shall be  in accordance with 

NFPA 72 and this specification.  

C. Existing fire alarm speakers, door holders, may be reused only as 

specifically indicated on the drawings and provided  the equipment: 
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1. Meets this specification section 

2. Is UL listed or FM approved 

3. Is compatible with new equipment being installed  

4. Is verified as operable through contractor testi ng and inspection 

5. Is warranted as new by the contractor. 

D. Existing reused equipment shall be covered as ne w equipment under the 

Warranty specified herein.  

E. Basic Performance: 

1. Alarm and trouble signals from each building fir e alarm control panel 

shall be digitally encoded by UL listed electronic devices onto a 

multiplexed communication system. 

2. Response time between alarm initiation (contact closure) and 

recording at the main fire alarm control unit (appe arance on 

alphanumeric read out) shall not exceed five (5) se conds. 

3. The signaling line circuits (SLC) between buildi ng fire alarm control 

units shall be wired Style 7 in accordance with NFP A 72. Isolation 

shall be provided so that no more than one building  can be lost due 

to a short circuit fault. 

4. Initiating device circuits (IDC) shall be wired Style C in accordance 

with NFPA 72. 

5. Signaling line circuits (SLC) within buildings s hall be wired Style 4 

in accordance with NFPA 72. Individual signaling li ne circuits shall 

be limited to covering 22,500 square feet of floor space or 3 floors 

whichever is less. 

6. Notification appliance circuits (NAC) shall be w ired Style Y in 

accordance with NFPA 72. 

1.3 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS: Restorat ion of existing 

surfaces. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES: Procedures 

for submittals. 

C. Section 07 84 00, FIRESTOPPING: Fire proofing wa ll penetrations. 

D. Section 09 91 00, PAINTING: Painting for equipme nt and existing 

surfaces. 

E. Section 21 13 13, WET-PIPE SPRINKLER SYSTEMS: Sp rinkler systems. 

F. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements for items which are common to other Division 26 

sections.  

G. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits and 

boxes for cables/wiring.  
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H. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES 

(600 VOLTS AND BELOW: Cables/wiring. 

1.4 SUBMITTALS 

A. General: Submit 4 copies and 1 reproducible in a ccordance with Section 

01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES,  and Section 26 05 

11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

B. Drawings: 

1. Prepare drawings using AutoCAD release compatibl e with the version in 

use at the VAMC in Fargo and include all contractor s information. 

Layering shall be by VA criteria. The contractor sh all be responsible 

for verifying all critical dimensions shown on the drawings provided 

by VA. 

2. Floor plans: Provide updated locations of all ne w devices (with 

device number at each addressable device correspond ing to control 

unit programming), appliances, panels, equipment, j unction/terminal 

cabinets/boxes, risers, electrical power connection s, individual 

circuits and raceway routing, system zoning; number , size, and type 

of raceways and conductors in each raceway; conduit  fill calculations 

with cross section area percent fill for each type and size of 

conductor and raceway. Only those devices connected  and incorporated 

into the final system shall be on these floor plans . Do not show any 

removed devices on the floor plans. Show all interf aces for all fire 

safety functions. 

3. Riser diagrams: Provide, for the entire system, the number, size and 

type of riser raceways and conductors in each riser  raceway and 

number of each type device per floor and zone. Show  door holder 

interface, elevator control interface, HVAC shutdow n interface, fire 

extinguishing system interface, and all other fire safety interfaces. 

Show wiring styles on the riser diagram for all cir cuits. Provide 

diagrams both on a per building and campus wide bas is. 

4. Detailed wiring diagrams: Provide for control pa nels, modules, power 

supplies, electrical power connections, auxiliary r elays and 

annunciators showing termination identifications, s ize and type 

conductors, circuit boards, LED lamps, indicators, adjustable 

controls, switches, ribbon connectors, wiring harne sses, terminal 

strips and connectors, spare zones/circuits. Diagra ms shall be drawn 

to a scale sufficient to show spatial relationships  between 

components, enclosures and equipment configuration.  

5. Two weeks prior to final inspection, the Contrac tor shall deliver to 

the COTR one (1) set of reproducible, as-built draw ings, two blueline 

copies and one (1) set of the as-built drawing comp uter files       
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(using AutoCAD release compatible with that current ly in use at the 

Fargo VA). As-built drawings (floor plans) shall sh ow all new and 

existing conduit used for the fire alarm system.  T he as-builts shall 

be added to the overall fire alarm system as-builts  for the facility 

and submitted as an update to the entire facility a s-builts. 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendme nts, addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. The publications are referenced in text  by the basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-2005.................National Electrical Code (N EC). 

72-2002.................National Fire Alarm Code. 

90A-2002................Installation of Air Conditi oning and Ventilating 

Systems. 

101-2003................Life Safety Code 

C. Underwriters Laboratories, Inc. (UL):  

 2000-2000...............Fire Protection Equipment Directory  

D. Factory Mutual Research Corp (FM): Approval Guid e, 2005 Edition 

E. American National Standards Institute (ANSI): 

S3.41-1996..............Audible Emergency Evacuatio n Signal 

F. International Code Council, International Buildi ng Code (IBC) 2003 

Edition 

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS, GENERAL 

A. Existing equipment may be reused only where indi cated on the drawings. 

B. Except as indicated in paragraph A above, All eq uipment and components 

shall be new and the manufacturer's current model. All equipment shall 

be tested and listed by Underwriters Laboratories, Inc. or Factory 

Mutual Research Corporation for use as part of a fi re alarm system. The 

authorized representative of the manufacturer of th e major equipment 

shall certify that the installation complies with a ll manufacturer's 

requirements and that satisfactory total system ope ration has been 

achieved. 

2.2 CONDUIT, BOXES, AND WIRE 

A. Conduit shall be in accordance with Section 26 0 5 33, RACEWAY AND BOXES 

FOR ELECTRICAL SYSTEMS and as follows: 

1. All new and reused conduit shall be installed in  accordance with NFPA 

70. 
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2. Conduit fill shall not exceed 40 percent of inte rior cross sectional 

area. 

3. All new conduit shall be 19 mm (3/4 inch) minimu m. 

B. Wire: 

1. All existing wiring shall be removed and new wir ing installed in a 

conduit or raceway. 

2. Wiring shall be in accordance with NEC article 7 60, Section 26 05 21, 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND 

BELOW), and as recommended by the manufacturer of t he fire alarm 

system. All wires shall be color coded. Number and size of conductors 

shall be as recommended by the fire alarm system ma nufacturer, but 

not less than 18 AWG for initiating device circuits  and 14 AWG for 

notification device circuits. 

3. Addressable circuits and wiring used for the mul tiplex communication 

loop shall be twisted and shielded unless specifica lly excepted by 

the fire alarm equipment manufacturer in writing. 

C. Terminal Boxes, Junction Boxes, and Cabinets: 

1. Shall be galvanized steel in accordance with UL requirements. 

2. All new and reused boxes shall be sized and inst alled in accordance 

with NFPA 70. 

3. New and existing covers shall be repainted red i n accordance with 

Section 09 91 00, PAINTING and shall be identified with white 

markings as "FA" for junction boxes and as "FIRE AL ARM SYSTEM" for 

cabinets and terminal boxes. Lettering shall be a m inimum of 19 mm 

(3/4 inch) high. 

4. Terminal boxes and cabinets shall have a volume 50 percent greater 

than required by the NFPA 70. Minimum sized wire sh all be considered 

as 14 AWG for calculation purposes. 

5. Terminal boxes and cabinets shall have identifie d pressure type 

terminal strips and shall be located at the base of  each riser. 

Terminal strips shall be labeled as specified or as  approved by the 

COTR. 

2.3 VOICE COMMUNICATION SYSTEM (VCS) 

A. General: 

1. The existing voice communication system shall be  reprogrammed as 

shown on the drawings for the new and existing zone s.  Provide new 

and re-named zones as shown on the drawings. 

2. Upon receipt of an alarm signal from the buildin g fire alarm system, 

the VCS shall automatically transmit a pre-recorded  fire alarm 

message throughout the area of the floor in alarm, the floor above, 

and the floor below . 
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3. A digitized voice module shall be used to store each prerecorded 

message. 

2.4 ALARM NOTIFICATION APPLIANCES 

A. Speakers: 

1. Shall operate on either 25 VRMS or 70.7 VRMS wit h field selectable 

output taps from 0.5 to 2.0W and originally install ed at the one-half 

watt tap. Speakers shall provide a minimum sound ou tput of 80 dBA at 

ten feet with the one-half watt tap. 

2. Frequency response shall be a minimum of 400 HZ to 4000 HZ. 

3. 100 mm (4 inches) or 200 mm (8 inches) cone type  speakers ceiling 

mounted with white colored baffles in areas with su spended ceilings 

and wall mounted in areas without ceilings. 

B. Strobes: 

1. Xenon flash tube type minimum 15 candela in toil et rooms and 75 

candela in all other areas with a flash rate of 1 H Z. Strobes shall 

be synchronized where required by the National Fire  Alarm Code (NFPA 

72). 

2. Backplate shall be red with 13 mm (1/2 inch) per manent red letters. 

Lettering to read "Fire", be oriented on the wall o r ceiling 

properly, and be visible from all viewing direction s. 

3. Each strobe circuit shall have a minimum of twen ty (20) percent spare 

capacity. 

4. Strobes may be combined with the audible notific ation appliances 

specified herein. 

2.5 ALARM INITIATING DEVICES 

A. Manual Fire Alarm Stations: 

1. Shall be non-breakglass, address reporting type.  

2. Station front shall be constructed of a durable material such as cast 

or extruded metal or high impact plastic. Stations shall be 

semi-flush type. 

3. Stations shall be of single action pull down typ e with suitable 

operating instructions provided on front in raised or depressed 

letters, and clearly labeled "FIRE". 

4. Operating handles shall be constructed of a dura ble material. On 

operation, the lever shall lock in alarm position a nd remain so until 

reset.  A key shall be required to gain front acces s for resetting, 

or conducting tests and drills. The key shall be a Simplex ‘B’ key to 

match existing keys. 

5. Unless otherwise specified, all exposed parts sh all be red in color 

and have a smooth, hard, durable finish. 
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B. Smoke Detectors: 

1. Smoke detectors shall be UL listed for use with the fire alarm 

control unit being furnished. 

2. Smoke detectors shall be addressable type comply ing with applicable 

UL Standards for system type detectors. Smoke detec tors shall be 

installed in accordance with the manufacturer's rec ommendations and 

NFPA 72. 

3. Detectors shall have an indication lamp to denot e an alarm condition.  

Provide remote indicator lamps and identification p lates where 

detectors are concealed from view. Locate the remot e indicator lamps 

and identification plates flush mounted on walls so  they can be 

observed from a normal standing position. 

4. All spot type and duct type detectors installed shall be of the 

photoelectric type. 

5. Photoelectric detectors shall be factory calibra ted and readily field 

adjustable. The sensitivity of any photoelectric de tector shall be 

factory set at 3.0 plus or minus 0.25 percent obscu ration per foot. 

6. Detectors shall provide a visual trouble indicat ion if they drift out 

of sensitivity range or fail internal diagnostics. Detectors shall 

also provide visual indication of sensitivity level  upon testing. 

Detectors, along with the fire alarm control units shall be UL listed 

for testing the sensitivity of the detectors. 

2.6 ADDRESS REPORTING INTERFACE DEVICE 

A. Shall have unique addresses that reports directl y to the building fire 

alarm panel. 

B. Shall be configurable to monitor normally open o r normally closed 

devices for both alarm and trouble conditions. 

C. Shall have terminal designations clearly differe ntiating between the 

circuit to which they are reporting from and the de vice that they are 

monitoring. 

D. Shall be UL listed for fire alarm use and compat ibility with the panel 

to which they are connected. 

E. Shall be mounted in weatherproof housings if mou nted exterior to a 

building. 

2.7 SMOKE BARRIER DOOR CONTROL 

A. Electromagnetic Door Holders: 

1. New Door Holders shall be standard wall mounted electromagnetic type. 

In locations where doors do not come in contact wit h the wall when in 

the full open position, an extension post shall be added to the door 

bracket. 
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2. Operation shall be by 24 volt DC supplied from a  battery located at 

the fire alarm control unit. Door holders shall be coordinated as to 

voltage, ampere drain, and voltage drop with the ba ttery, battery 

charger, wiring and fire alarm system for operation  as specified. 

B. A maximum of twelve door holders shall be provid ed for each circuit. 

Door holders shall be wired to allow releasing door s by smoke zone. 

C. Door holder control circuits shall be electrical ly supervised. 

D. Smoke detectors shall not be incorporated as an integral part of door 

holders. 

E. Where combination holder-closer units are requir ed to match existing, 

these devices are furnished and installed as per Se ction 08 71 00, DOOR 

HARDWARE. Connection and wiring shall be as herein specified.  

2.8 UTILITY LOCKS AND KEYS: 

A. All key operated test switches, control units, a nnunciator panels and 

lockable cabinets shall be provided with a single s tandardized utility 

lock and key to match the existing Simplex ‘B’ key currently in use. 

B. Key-operated manual fire alarm stations shall ha ve a single standardized 

lock and key to match the existing keys presently i n use at the 

facility. 

C. All keys shall be delivered to the Project Engin eer. 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Installation shall be in accordance with NFPA 70 , 72, 90A, and 101 as 

shown on the drawings, and as recommended by the ma jor equipment 

manufacturer. Fire alarm wiring shall be installed in conduit. All 

conduit and wire shall be installed in accordance w ith Section 26 05 33, 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS , Section 26 05 21, LOW-VOLTAGE 

ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW), and all 

penetrations of smoke and fire barriers shall be pr otected as required 

by Section 07 84 00, FIRESTOPPING. 

B. All new conduits, junction boxes, conduit suppor ts and hangers shall be 

concealed in finished areas and may be exposed in u nfinished areas. All 

existing accessible fire alarm conduit not reused s hall be removed. 

C. All new or reused exposed conduit shall be paint ed in accordance with 

Section 09 91 00, PAINTING to match surrounding fin ished areas and red 

in unfinished areas. All junction box covers shall be painted red and 

stenciled with ‘FA’ to match existing junction boxe s. 

D. Existing devices that are reused shall be proper ly mounted and 

installed. Where devices are installed on existing shallow backboxes, 

extension rings of the same material, color and tex ture of the new fire 

alarm devices shall be used. Mounting surfaces shal l be cut and patched 



11-09 

28 31 00 - 9 

in accordance with Section 01 00 00, GENERAL REQUIR EMENTS, Restoration, 

and be re-painted in accordance with Section 09 91 00, PAINTING as 

necessary to match existing. 

E. All fire detection and alarm system devices shal l be flush mounted when 

located in finished areas and may be surface mounte d when located in 

unfinished areas. Exact locations to be approved by  the Project 

Engineer. 

F. Speakers shall be ceiling mounted and fully rece ssed in areas with 

suspended ceilings. Speakers shall be wall mounted and recessed in 

finished areas without suspended ceilings. Speakers  may be surface 

mounted in unfinished areas. 

G. Strobes shall be flush wall mounted 2,000 mm (80  inches) above the floor 

or 150 mm (6 inches) below ceiling, whichever is lo wer. Locate and mount 

to maintain a minimum 900 mm (36 inches) clearance from side 

obstructions. 

H. Manual pull stations shall be installed not less  than 1050 mm (42 

inches) or more than 1200 mm (48 inches) from finis hed floor to bottom 

of device and within 1500 mm (60 inches) of a stair way or an exit door. 

3.2 TESTS 

A. Provide the service of a NICET level III, compet ent, factory-trained 

engineer or technician authorized by the manufactur er of the fire alarm 

equipment to technically supervise and participate during all of the 

adjustments and tests for the system. Make all fina l tests in the 

presence of the Project Engineer. 

B. When the systems have been completed and prior t o the scheduling of the 

final inspection, furnish testing equipment and per form the following 

tests. When any defects are detected, make repairs or install 

replacement components, and repeat the tests until such time that the 

complete fire alarm systems meets all contract requ irements. After the 

system has passed the initial test and been approve d, the contractor may 

request a final inspection. 

1. Before energizing the cables and wires, check fo r correct connections 

and test for short circuits, ground faults, continu ity, and 

insulation. 

2. Test the insulation on all installed cable and w iring by standard 

methods as recommended by the equipment manufacture r.  

3. Open each alarm initiating and notification circ uit to see if trouble 

signal actuates. 

5. Ground each alarm initiation and notification ci rcuit and verify 

response of trouble signals. 
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3.3 FINAL INSPECTION AND ACCEPTANCE 

A. At the final inspection a factory trained repres entative of the 

manufacturer of the major equipment shall repeat th e tests in Article 

3.3 TESTS and those required by NFPA 72. In additio n the representative 

shall demonstrate that the systems function properl y in every respect. 

The demonstration shall be made in the presence of a VA representative. 

3.4 DIGITIZED VOICE MESSAGES: 

A. Provide new pre-recorded voice messages for the areas of the building as 

shown on the drawings.  

 

- - - END - - - 


